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‘This is why ‘FASTEX 5’ is Britain’s 
top selling welding electrode...’’ 


More Murex “ Fastex 5° welding electrodes are sold in Great}Britain than any other type 
and this is why—({l) The quality of “‘Fastex 5” is high and consistent. (2) It is an extremely 
efficient electrode—fast in operation, smooth running, capable of producing high quality welds 
with an absence of undercut. (3) “Fastex 5” is simple to use and slag removal is easy. 
(4) Although primarily designed for downhand welding, the electrode can be used in other 
positions. (5) It is suitable for a wide range of fabrication work and can be used on a variety 
of mild steels. (6) It is backed by the most modern manufacturing and research facilities 
and a first class sales and service organisation. And its price is competitive! No wonder 
**Fastex 5” is Britain’s top selling electrode. 
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FIRST AMERICAN ASTRONAUT 

Although Commander Alan Shepard of the United 
States Navy was not the first man in space, his fifteen- 
minute journey on May 5, in a capsule launched from 
Cape Canaveral by a “Redstone” rocket, brought space 
travel closer than ever before to the imagination and 
experience of the ordinary citizen. Television and news- 
paper coverage, criticised at first as likely to introduce 
an inappropriate element of showmanship, proved in the 
event an objective and illuminating projection of an 
achievement of profound significance to us all. United 
States citizens in this country must have noticed the 
genuine relief and satisfaction with which their country’s 
success was welcomed here. Such a reward could not 
have been earned if the preparations had been in secret 
and the announcement made only after a successful out- 
come. Mystification inevitably leads to rumours and 
misconceptions. The first reports of Major Gagarin in 
Russia being seen coming down the gangway of his 
spaceship after landing were too close to space fiction 
for credibility. Even without the photographs it would 
have been easier to believe in Commander Shepard 
returning to his capsule to retrieve his helmet. Here was 
the common touch in space travel. One day we may all 
have to do the same thing, or else allow our hat, 
umbrella or briefcase to be whirled off to some cosmic 
lost property office! 

Whether technically significant or not, it was also 
encouraging to know that Commander Shepard had been 
sufficiently in command of his projectile, and of his 
weightless condition, to carry out simple manoeuvres by 
manual control. Information released by the Russians 
since Major Gagarin’s orbital flight now shows that his 
cabin had facilities for similar control. Commander 
Shepard’s evolutions may not, therefore, have been 
actually the first performed by a man in space, but they 
were the first the world had heard of in any detail. On 
his flight, Commander Shepard was launched 115 miles 
into space, and on re-entering the earth’s atmosphere 
was travelling at 5,100 miles an hour. His landing in the 
Atlantic off the Bahamas was made 302 miles from his 
Starting point and within sight of the recovery ships. 
First reports on the technical and physiological data 
derived from this experiment are encouraging, and it is 
expected that fewer “up and down” shots of this kind 
will now be necessary before attempting to put a man 
into orbit. This project envisages sending a man three 
times round the earth, and its timing depends on the 


present tests of the “Atlas” booster rocket which will be 
used to launch the capsule. The tremendous challenge 
of this enterprise has been emphasised by President 
Kennedy himself after Commander Shepard’s flight, in 
a tribute to the Soviet accomplishment and a reminder 
of how far the United States still has to go. Meanwhile 
he has declared that the knowledge gained so far will be 
made available to the world’s scientific community. 


SAFETY ON THE MOTORWAY 
The Traffic Engineering Study Group held a par- 
ticularly interesting meeting at the Institution of 
Civil Engineers a fortnight ago. A _ report of it 
appears on page 777. The subject for discussion 
was experience with motorways, especially, of course, 
with the London to Birmingham motorway. In one 
respect that motorway has proved disappointing; its 
fatality rate at 0-07 per million vehicle miles is only a 
little less than the figure 0°10 for all roads in this country 
and well above the figure of 0-028 for U.S. toll roads. 
However, American experience is that accidents decrease 
in number as drivers get more experienced and it is 
therefore probably too soon to start being depressed 
about the design of MI. The casualty rate at 1-19 com- 
pares with 5:0 for all roads — a much more satisfactory 
figure. Naturally one wonders what else could be done 
to make the motorway safer. Firstly it may be noted 
that the safety record of the two-lane Preston by-pass 
motorway, upon which there have been no fatalities, con- 
trasts markedly with the record of the three-lane M1. 
But too much can be made of this difference; and the 
general opinion of the meeting appeared to be that such 
comparisons should be made with caution. The general 
tendency of such figures as exist is to confirm what is 
already known for other roads, that accidents increase 
in number but decrease in severity as traffic per lane 
increases. Secondly there is on economic grounds, it 
seems, relatively little scope for reducing accidents by 
altering the layout or making other improvements. But 
in reaching that conclusion engineers are not exhibiting 
an inhuman disregard for human suffering. What is 
meant is that the expenditure of the same amount of 
money elsewhere (on the improvement of urban high- 
ways for example) will reduce casualties more effectively 
per pound expended. However there does seem to be 
one way in which improvements might be brought about 
if only engineers could decide exactly how best to 
do it! The accident records of the terminal roundabouts 
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of the motorway are far from satisfactory. Nor is it 
satisfactory that one terminal is reported to be running 
at its design capacity at certain times of day, a capacity 
far below that of the motorway itself. Why begin and 
end a motorway with a device which is neither as safe 
as the motorway nor capable of passing, safely or other- 
wise, an amount of traffic easily within the capacity of 
the motorway itself? But if roundabouts are not to be 
used how is the transition from motorway standards to 
those of an ordinary highway to be safely made? Though 
only one driver in 100,000 gets into difficulties through 
failing to reduce speed sufficiently on approaching the 
terminal roundabouts there seems to be no effective 
method of bringing home to him in time the danger. 
Were there not even a roundabout the danger might 
prove even worse. Various ideas have been put forward, 
including that of the use of a terminal curve of gradually 
decreasing radius to compel a reduction of speed; but 
there was no unanimity at the meeting as to what it is 
best to do. To some extent the problem must in due 
course solve itself. FFor when the many bits and pieces 
of motorways built and building around the country join 
up into longer lengths the problem of terminals will be 
less pressing. Junctions of ordinary highways with 
motorways and junctions of motorways have proved more 
successful. There have been 4°6 accidents per year on 
average at such interchanges and junctions compared 
with 11 at terminal roundabouts. 


CO-OPERATIVE ELECTRICAL RESEARCH 


The fortieth anniversary of the Electrical Research 
Association provides a convenient viewpoint for looking 
at the origins and development of the Association as an 
organisation for co-operative research. Incorporated on 
September 22, 1920, the E.R.A. was the tenth research 
association to be set up under the egis of The Depart- 
ment of Scientific and Industrial Research a depart- 
ment which itself was established in 1916 when the 
exigencies of the first world war were disclosing some 
of the serious deficiencies of industrial research in Great 
Britain. The E.R.A. was founded jointly by the Institu- 
tion of Electrical Engineers, the British Electrical and 
Allied Manufacturers’ Association and the D.S.I.R., and 
nominations to its council were made by each of these 
bodies. For a few years the E.R.A. had no laboratories 
of its own and its activities took the form of sponsored 
work at the National Physical Laboratory and at various 
universities. In scope its researches were mainly con- 
cerned with materials, including fibrous insulants, syn- 
thetic resins, composite insulating materials, porcelain, 
mica and insulating oils and turbine blading materials; 
research was also done on specific products, such as 
cables, and nozzles and on corrosion phenomena. For 
the first two years of its life the E.R.A. was mainly a 
manufacturers’ association, but then the electricity supply 
authorities joined it, initially as associate members. This 
extension of membership yielded additional funds for 
research and offered the obvious advantages accruing 
from the complementary interests in research, between 
the manufacturers and the supply industry. 

The contributions of the E.R.A. to technical progress 
in the electrical industry are not perhaps widely known 
outside that industry. In the field of switchgear the 


E.R.A. did pioneer work on circuit breaking. Its achieve- 
ments on arc control in oil circuit breakers were soon 
embodied in practical designs. Equally important work 
was done on gas-blast breakers but its practical applica- 
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tion was somewhat delayed and it is sad to reflect that 
much of the development for some time was taken up 
abroad. Other fields of study which have been pursued 
consistently since the early days of the E.R.A. include 
fundamental research on insulation, on the load carrying 
capacity of cables and ——- apparent outsiders to the 
electrical industry — on the properties of steam, and of 
steels to withstand the high temperatures and pressures 
of modern generating plant. 

In recent years the need for organisational changes 
had become increasingly apparent: the committee struc- 
ture which had done excellent service for the first few 
decades was becoming unwieldy. In the early days 
there were eleven sectional committees and thirty-one 
research committees. By 1960 there were twenty-two 
sectional committees and no less than eighty-one research 
committees. Since January 1, 1961, the structure has 
been “streamlined” so that the work of the Association 
will, in future, be superintended by six divisional com- 
mittees. Better control and co-ordination of effort are 
among the main benefits to be expected from these 
changes. The philosophy underlying these developments 
was revealed in some of the remarks made by Mr. O. W. 
Humphreys, chairman of the council of the E.R.A., at 
the Association’s annual luncheon last week. Mr. 
Humphreys, as the head of development and research in 
one of the largest electrical groups in this country, has a 
refreshingly realistic appreciation of the functions of 
industrial research. He emphasised the great need for 
sound judgment in the determination of research pro- 
grammes, since there is so much to be done, all of it well 
worth while, “and the available resources both human 
and financial are so inadequate both on an industrial and 
national scale.” In these circumstances criticism of 
wasteful or inefficient use of research effort originates in 
industry and spreads naturally to the sponsored research 
associations. Fundamental research which may have a 
broad impact on the evolution of electrical technology 
should, Mr. Humphreys asserts, have an important place 
in E.R.A. programmes but should not dominate them. 
On the other hand “programmes should be increasingly 
geared to meet the carefully-considered and well-defined 
needs of small groups of members operating in common 
technical fields”. Mr. Humphreys believes there should 
be greater emphasis on the special researches pro- 
grammed by special contributors who know exactly 
what they need from the E.R.A. to supplement their 
own researches. This is not, perhaps, the idealistic 
approach to pure research but it is an eminently practical 
one for a country which has limited resources and heavy 
industrial commitments. 


N.P.L. OPEN DAYS 

Every year the National Physical Laboratory, like 
other D.S.I.R. establishments, holds Open Days to which 
large numbers of people are invited. We confess that 
we find it difficult to know how to treat such Days, 


- especially when the organisation concerned is as large 


as the N.P.L. For throughout the year the Laboratory 
takes care to keep us informed of all its activities likely 
to interest engineers; and from time to time we are 
delighted to publish papers and articles about work that 
has been done or that is still in progress. There is not 
one of the Divisions of the Laboratory which has no 
interest for engineers, Aerodynamics, Applied Physics, 
Autonomics (computing, &c.), Basic Physics, Light, 
Mathematics, Metallurgy, Ship Hydrodynamics and 
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Standards (especially in metrology). Each Division takes 
care to place some of its work on display. Thus when 
an Open Day comes along we usually find on the one 
hand that it would take volumes to describe at all 
adequately all the work that is going on or is on display; 
and on the other that we have already adequately 
described and illustrated the latest developments and the 
newer equipment. 

But though each year we are thus placed in a diffi- 
culty we have no doubts whatever about the value of 
such Open Days. No doubt they may seem a great 
nuisance sometimes to those who work in the Laboratory. 
For the work of the Laboratory has to be interrupted 
over a period of many days in order to prepare equip- 
ment, diagrams, and information about current 
researches. To some research workers it may seem a 
very great bore. But, in fact, we believe all concerned, 
visitors and Laboratory workers alike, derive substantial 
benefit from such affairs. People from outside the 
Laboratory discover what is going on and how helpful 
it can often prove in solving problems. The research 
people find themselves called upon to explain in simple 
language and with great clarity what they are about; 
and every so often they find themselves the subject of 
intense questioning by visitors interested in similar sub- 
jects to themselves. If the questioner happens to be an 
engineer the research worker may also find that his eyes 
are being opened to certain facts of engineering life. 
It is all too easy in a laboratory to overlook that sooner 
or later, when it comes to be applied, a scientific dis- 
covery must be economical to sell; and to overlook also 
that for a wide range of products the ultimate user is 
likely to be much less intelligent and a good deal more 
heavy handed than a laboratory technician. Two of the 
very real values of Open Days are that practical engineers 
and manufacturers come into contact with research 
workers and that they are able to see with their own 
eyes, and often to see in action, the equipment which 
they have read about previously in such a journal as this. 


SHOULD HAVE BEEN DONE YEARS AGO 


At long last speed limits applied to motor vehicles 
and to roads are to be properly reviewed. It should 
have been done years ago. Whoever sees nowadays a 
coach travelling on the open road at the modest 30 
m.p.h. which the law permits? Is it not ridiculous that 
dependent upon whether it is used for domestic or com- 
mercial purposes what is effectively the identical vehicle 
is permitted to travel at unlimited speed or at not 


767 


more than 30 m.p.h.? In fact one seldom meets on the 
open road any light delivery van travelling at a speed 
appreciably less than that of private cars. Even the 
drivers of heavy lorries — more particularly on duplicate 
roads — have no compunction in substantially exceeding 
their speed limits when conditions are suitable. The 
point is, of course, that the limits both for vehicles and 
roads were originally fixed before the war. In the 
interim engineers have learnt much about the design of 
vehicles. To-day’s products are much more controllable 
at all speeds and on all surfaces than their pre-war 
counterparts and power-assisted brakes have made it 
possible to bring heavy vehicles to a halt almost as 
sharply as lighter ones. Many roads, too, have been 
widened and straightened. Existing speed limits being 
out of date the majority of drivers now choose whatever 
speed seems to them safe in given conditions, in built-up 
areas now much more commonly 40 m.p.h. than 30 
m.p.h. 

The actual detailed announcement was made last week 
amongst the Lords assembled to debate the new Road 
Traffic Bill in committee. In suggesting the rejection of 
an amendment Lord Chesham said the Minister of 
Transport “has been engaged on a comprehensive review 
of all vehicle speed limits . . . he has now decided that 
the speed limit for buses and coaches outside the built-up 
areas should be raised from the present maximum of 
30 m.p.h. to 40 m.p.h. . . . the whole question of the 
upper speed limit for goods vehicles is being referred 
now to the Departmental Committee on Road Safety 
for urgent consideration ” There is also to be 
“instituted a review of speed limits on all trunk roads 
throughout the country . to ensure that they are 
realistic and based on common criteria all over.” While 
welcoming the raising of the speed limit for public 
service vehicles our sympathies are with Lord Teynham 
who felt that 50 m.p.h. would be more appropriate than 
40 m.p.h. But no doubt the Minister has to bear in 
mind the prejudices of people like another Lord who 
spoke of a coach “weighing 20 tons and travelling at 
50 m.p.h.” as a far more “lethal weapon” than a car 
doing 50 m.p.h. How very tired we get of this kind 
of emotional reference to a vehicle as a lethal weapon. 
It is true that a car can be lethal; but so can lots of 
other objects, including such comfortable domestic 
things as kettles, gas fires, electric switches, and irons, 
not to mention stepladders and staircases. But lethal 
though it may become a car is certainly not a weapon; 
for a weapon according to the Shorter Oxford English 
Dictionary is “an instrument of any kind used in war- 
fare .. . to attack and overcome an enemy.” 





“ STEERING SHIPS : MODEL ON VIEW AT MANCHESTER ” 


“ The Manchester Guardian describes a model of an invention—now 
on exhibition in that city—designed to supersede the ordinary steering- 
wheel in large ships, and to replace it by an apparatus worked by one 
man with one hand, and which may be placed in any part of the vessel. 
The idea is to work the rudder by means of a cylinder and piston, 
the cylinder running on the piston in the same manner as in Condy’s 
steam hammer, and the motive power may be either steam, water, or air. 

“ The following are the advantages claimed by the inventor : 1. The 
man steering can be placed in any prominent or commanding position 
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in the vessel ; for instance, on the forecastle, or bridge in paddle- 
steamers.—2. Perfect safety to the man as regards life and limb— 
3. Greater power than obtainable by the present most approved 
methods.—4. It admits of being used either by manual, hydraulic, 
steam or pneumatic power.—S. It is perfectly noiseless.—6. Its cost 
not more than the present most improved modes of steering.—7. By 
giving the man steering more facility to see and avoid any approaching 
danger or impediment . . . it will greatly enhance the chances of safety 
to vessel and cargo, and must eventually have a decided effect in 
reducing the premiums for insurance.—8. Its small liability to derange- 
ment is also an advantage.” 








a 

















1700-ton Extrusion Press 
Installation 


What is considered to be one of the most highly mechanised 


extrusion plants in the country has been installed for the 


production of brass and copper bar, rod and strip at the 


Froghall works of Thomas Bolton and Sons, Ltd. 


This 


plant is based upon a Loewy horizontal 1700-ton oil- 


hydraulic extrusion press and all operations are fully auto- 


matic from the acceptance of a cold billet to the reclosing 


of the press at the end of a cycle. 


MECHANISED extrusion plant de- 

signed and supplied by the Loewy 
Engineering Company, Ltd., was recently 
placed in service at the Froghall works of 
Thomas Bolton and Sons, Ltd. This plant, 
to be seen in our illustrations, includes a 
1700-ton capacity oil-hydraulic extrusion 
press supplied with heated billets from three 
induction heaters and having fully auto- 
matic equipment for all the operations 
involved from the supply of cold billets to the 
removal of the extruded products. In the 
first of two stages of the automatic operating 
sequence, which is started by depression of 
a button on the main control panel, a hot 
billet discharged from a heater is conveyed 
to a position in line with the press container, 
a pressure disc is placed behind the billet 
and a cold billet is charged into the heater. 
On depression of a second button on the 
main control panel the full extrusion cycle 
is carried out after a signal light has indicated 
that the billet is at the right temperature. 

The Loewy horizontal extrusion press, of 
off-set three-column design, with its ancillary 
equipment, weighs about 225 tons. It has 
a 32-28in diameter ram with a stroke of 
70in and twelve ram speeds up to a maxi- 
mum of lin per second are available. Billets 
up to 27in long are taken in the machine 
which exerts a ram force of 1700 tons. 
Hydraulic fluid to the working pressure of 
4500 lb per square inch is supplied to the 
press by a battery of ten high speed, five- 
throw, Towler pumps driven by two 250 h.p. 
motors. The sealing force of 200 tons is 
provided by two sustaining pumps and a 
stripping force of 297 tons is available. 

The press is provided with both die face 
and back-cut shears to give the fullest 
possible flexibility for a wide range of 
production. A 60-ton hydraulic die-face 
shear on one side of the press works in 
automatic sequence with the extrusion cycle 
and the discard with the pressure disc 
adhering drops down into a chute. At the 
end of this chute an operator removes the 
discard and separates the pressure disc on a 
hydraulic press. The pressure discs, returned 
to the press on a second inclined chute, are 
released as required on to the rear of a 
loading cradle behind the billets as shown in 
one of our illustrations. 

A factor which speeds the working sequence 
and increases the efficiency of this plant is 


the use of a rotating die holder which is 
turned through 180 deg. in six seconds by a 
hydraulic motor when changing dies between 
operating cycles. This rotating holder, 
which can be clearly seen in the photograph 
we reproduce on this page, enables dies, 
which are used for a predetermined number 
of extrusions on long runs, to be dressed 
in situ. With this facility standing time of 
the press is reduced to a minimum, main- 
tenance of dies in an efficient working state 
is ensured and die changing for different 
classes of extrusion can be carried out whilst 
the machine continues production. 

The die on the side of the holder remote 
from the press registers at a comfortable 
working level for dressing and should it 
be required to change a die block this can 
be carried out speedily without heavy manual 
effort on the part of the operator. The bench 
of a die servicing station on the non-operative 
side of the press has at its end an elevating 


Rotating die holder and die dressing bench of extrusion press. 
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table adjoining the die holder. When a die 
block has been removed from the holder, 
its replacement, preheated ready for use ing 
furnace at the service station, is transferred 
and elevated on the table to a positiog 
ready for locking into the holder. Dig 
block inserts of “* Nimonic ” material, which 
are mainly used on this installation, are 
machined by spark erosion in the works 
toolroom. 

Under the operating sequence of the plant, 
billets are delivered by fork lift trucks to 
three inclined storage ramps at the rear of 
the press installation. Control gates release 
the billets in turn on to a transverse single 
line roller conveyor along which they are 
taken to a 28in circular saw supplied by 
S. Russell and Sons, Ltd. On this saw 
the billets are cut into working lengths 
between 10in and 27in according to extrusion 
requirements. From the saw the billets 
pass through a system of roller conveyors to 


On the left there can be seen the length 


shearing machine for bars fed back on a conveyor track from the cooling conveyor 
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Extrusion Plant 


The new extrusion plant for copper and brass at 
f Thomas Bolton and Son, Ltd., is based 
ypon a 1700-ton horizontal extrusion press to be seen 
ot illustrations on this page. The general view 
7 os RIGHT gives a clear impression of the layout 
~ plant which has an automatic operating sequence 
under the control of the operator seated at the desk 
on the left of the press. From this position he has 
a clear view of the heated billets being delivered 
from the three heaters on the left of the press and 
of all the actual extruding operations. The plant in 
this case is set for extruding coiled strip and the 
e seen in front of the die head. 


the works © 


coiler can b 


From the coiler strip is transferred on to the 
roller top table which is then traversed sideways to 
the foot of the cooling conveyor on the right of the 
main run-out table. When the table is in line with 
the cooling conveyor the pneumatic ram draws the 
coil off on to the conveyor which carries it up to a 
loading platform. When the press is extruding bar 
section the bars cool whilst they are moved across 
the width of the run-out table, and they are then 
deposited in turn on to a single line roller conveyor 
on the extreme left of the table. This conveyor 
feeds the bars back through the length shearing 
machine installed on the left of the extruder head. 





The illustration on the LEFT shows the com- 
mencement of the extrusion sequence with a billet 
raised upon the loading cradle with its pressure disc 
and about to be inserted into the container of the 
press. The heated billets delivered on the single- 
line roller conveyer are released in turn to roll 
down the chute on to the cradle in its lowered 
position and a pressure disc is fed on to the cradle 
behind a billet from the narrow runway at the side 
of the chute. In this particular case the plant is 
extruding bar and the transfer bridge is in position 
across the gap between the diehead and run-out table 
into which the coiling equipment is installed as 
shown in the other photographs. 


In the view BELOW, showing the plant from the 
heated billet feeding end, an operator can be seen 
placing a pressure disc, from which the discard has 
been removed, into the cradle feed chute and a 
second operator is controlling the strip coiler speed. 
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Three induction heaters which supply billets to the extrusion press. The billets are delivered from the 


cutting line along the conveyor line on the right and, after heating, to the press 
At the central heater a hot billet has just been withdrawn and a cold billet on the 


left of the heaters. 


by the conveyor to the 


chute above the cradle is ready for loading 


a single conveyor feed line for the heaters. 
Along the side of this feed line there are three 
inclined chutes leading down to the feed 
cradles of three Loewy ‘“ Magnethermic”’ 
heaters, and sequence switches ensure that 
the cut billets are fed to the holding station 
above the cradle of whichever heater is ready 
to receive them. 

The heaters have a maximum loading 
of S5OOkVA each and are provided with 
temperature controllers calibrated up 
to 1000 deg. Cent. The designed capacity 
of the heaters is 6 tons of copper per hour 
raised to 850 deg. Cent.—equivalent to 
fifty-six 6in diameter, 27in long, or thirty- 
one 8in diameter, 27in long, copper billets 
an hour. Two sets of coils are available to 
suit the 6in and 8in diameter billets respec- 
tively. Secondary coil tappings at jin 
increments of billet length are available and 
any five tappings most commonly used can 
be connected to a selector switch through 
which they can be chosen as required. 
Power factor correction for the heaters is 
by three 1000kVA B.I.C.C. capacitors. 

The billets are moved in and out of the 
heaters by pneumatic rams and when a 
heated billet is discharged to the feed 
cradle, the cradle tips to allow the billet 
to run down an inclined ramp to a roller 
conveyor. The cradle then tips back to its 
loading position to receive the next billet 
ready for charging into the heater. The 
heated billet is carried by the roller con- 
veyor to the inclined ramp leading down to 
an elevating cradle which, when it -has 
received the pressure disc, swings up to the 
front of the container ready for loading and 
the extrusion operation. 

A 75ft long run-out table has been laid 


down beyond the press, and its roller track 
can be driven at a speed to match the extru- 
sion rate. From this track the extrusions 
are moved across a transfer and cooling 
conveyor. A dead plate is installed between 
the run-out rollers and the transfer con- 
veyor so that initial cooling takes place 
whilst the extruded length is fully supported. 
Part of this dead plate is reinforced to permit 
hammer straightening if required. 

From the cooling conveyor the extruded 
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lengths pass on to an in-line roll 

on which they are taken to a Come 
Walker shearing machine where th ha 
cut to length. This 300-ton capacit _ 
; ; “Pacity Machine 
is designed for twenty-four strokes 
minute although it is normally seg f 
single stroking under pedal contro} “a 
powered feed roller conveyor for feed: 
the extrusion up to a stop, is under Control of 
the shear operator. A roller table be a 
the machine incorporates throw-off = 
which can discharge the lengths on to rads 

A special vertical axis twin coiling equip 
ment has been developed for use in this a 
when producing rod orstrip. Itisa completely 
independent portable unit which is quickly 
and easily installed as required in front of 
the die head. For this purpose a space js 
provided between the run-out table and the 
press and during bar extrusion a bridge jis 
fitted across the gap. The coiler has q 
hydrostatic variable speed drive of 15 hp 
and it is designed to produce coils of 2in 
inside diameter and 36in outside diameter 
When rod is extruded centrifugal coiling is 
used and the rod is simply delivered into 
a coiler basket. When strip is being coiled a 
torque limiting device enables pancake coils 
of controlled tightness to be wound. 

At the end of a coiling operation the 
coiled material is raised above the level of 
the pegs by a rising plate and pushed across 
the coiler table on to the roller platform of a 
transfer carriage. This carriage runs on 
rails along the inclined bottom of a trench 
on the floor at right angles to the extruding 
line. When this carriage is traversed down 
the inclined rails to the head of the cooling 
conveyor, its table is in line with the conveyor 
on to which the coil is then drawn by a 
pneumatic ram. At the end of the cooling 
conveyor the coils are lifted mechanically 
on a boom for transfer by truck to storage. 

The plant can be operated under manual 
control for testing and for this purpose the 
automatic cycle is cut out by the setting of a 
selector switch. In operating with the auto- 
matic cycle the extensive use of automatic 
sequence switching not only serves to reduce 
idle time to a minimum to give high production 
rates but it also introduces a high factor of 
safety as no movement can take place until 
the previous one has been satisfactorily con- 
cluded. A new substation has been built at 
the end of the press building and equipped by 
the English Electric Company, Ltd. 


The Electrical Research Association 


The fortieth annnual report of the Electrical Research Association for the year 
ended December 31, 1960, was published last week. Some of the E.R.A. research 
work is briefly described below: the activities covered in this article are insulation 
and dielectrics, switch and control gear, power plant, surge phenomena, flameproof 
enclosures, rural electrification, and unclassified researches. 


INSULATION AND DIELECTRICS 


Fundamental Phenomena in the Stable 
State——A comparatively new facet of the 
E.R.A. activities on insulation and dielectrics 
is concerned with phenomena in the stable 
state. Work which has continued for some 
time on the use of ferro-electric materials as 
coupling devices in parametric amplifiers has 
now been completed and leads to the con- 
clusion that their application is limited to 
low frequencies. A theoretical explanation 
of the long relaxation times that have been 
observed in this work has been issued in the 
form of a report (No. L/T.399). 

Fundamental work at Liverpool University 
aimed at extending the theory of conduction 


in semiconductors has yielded decisive results, 
showing that the electrical conductivity of 
germanium increases suddenly by several 
orders of magnitude in the neighbourhood of 
fields of 2V per centimetre at liquid helium 
temperatures. Although this increase is often 
termed “ breakdown” it is shown to be 
related neither to instability nor to destruc- 
tion of the lattice. A report which is i 
preparation “‘ Low Temperature Breakdown 
in Semi-Conductors” shows how earlier 
work at Liverpool University on the theory 
of hot electrons, can be used to predict the 
observed behaviour by a calculation of the 
internal ionisation of acceptors or donors. 
Fundamental Phenomena of Instability.— 
In the fifth year of life tests on impregnate 
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paper capacitors no _ breakdowns — have 
ed, even on specimens operating at 
three times their rated stress—a result which 
nfirms the view that failure at normal 
os rating stresses originates from the pre- 
= of discharges or of electrochemical 
= ies which can, in principle be avoided 
No. L/T.393). A satisfactory method 
of detecting ionic impurities in oil-impreg- 
nated capacitors 1S by the measurement of 
loss angle under various conditions (Report 
No. L/T.400). Now if ts planned to extend 
this work to capacitors impregnated with 
nta- and tri-chlordiphenyl, making use of 
samples supplied by seven manufacturers. 

Staff reinforcements have made possible a 
resumption of research on thin aluminium 
oxide films and on some aspects of intrinsic 
electric strength. It has been shown that 
by strict attention to cleanliness and purity 
aluminium oxide films on a dielectric can 
be made capable of withstanding d.c. 
stresses exceeding 400V per micron for 
prolonged periods. New apparatus has been 
designed and installed to give better evapora- 
tion of aluminium and to work in dust free 
conditions. It will be possible to study 
conduction through the new films to field 
strengths of the order of 5MV per centimetre. 
Polystyrene foil capacitors have been success- 
fully impregnated after embossing the plastics 
surface with a corrugated pattern about 
| micron deep. Some preliminary samples 
have been subjected to a stress of 40V (r.m.s.) 
per micron for 3500 hours’ run, without any 
failures. 

Specific Materials and Processes.—A first 
stage in the assessment of test methods 
suitable for measuring the thermal endurance 
of varnished fabric insulation has been 
completed, and five reports on the subject are 
imminent. They will give assessments of the 
significance of weight loss, electric strength, 
and extension at breaking point of several 
types of varnished fabrics after heating. A 
sixth report will record changes observed in 
electric strength and tearing strength during 
storage for two years in air and in nitrogen at 
room temperature and in air at about 2 deg. 
Cent. 

A report (No. L/T.394) summarising the 
resistance of industrial sheet insulation 
materials to surface discharges has been 
issued. It contains the industrially significant 
conclusion that the resistance to tracking of 
an inferior material is not greatly enhanced by 
making a substantial increase in the creepage 
distance. A study of the mechanism of a.c. 
and d.c. tracking conditions is being con- 
tinued. 


impurit 
Report 


SWITCH AND CONTROL GEAR 


Current Zero Phenomena.—Preliminary 
work has been done in an effort to synthesise 
conditions in the throat of an air-blast 
circuit breaker during the current-zero period 
and currents akin to post-zero currents in 
partly ionised air flows. It is believed that 
this technique may be used to elucidate 
current-zero processes. In this work two 
different forms of discharge have been 
generated, each having characteristic wave- 
forms of current and voltage, both of which 
have been identified in recordings taken on 
experimental gas-blast circuit breakers. 

A relationship has been found between the 
maximum amplitude of post-zero current 
in a gas-blast circuit breaker (up to about 
l0kA) and the instantaneous value of the 
average voltage gradient between the con- 
lacts. Tests at current above lOkA are 
needed to confirm whether the same relation- 
ship holds over a wide range of conditions. 
A continuing programme is in hand for the 
measurement of post-zero currents in circuit 


breakers at a proving station, and a non- 
inductive shunt for SOKA, r.m.s., has been 
made. 

Vacuum Circuit Breakers and Switches.— 
Researches on the interruption of direct 
current by the “artificial current-zero ” 
method have illustrated the very large 
interrupting ability of vacuum switches in 
terms of rate of fall of current and rate of 
rise of restriking voltage. However diffi- 
culties are met when interrupting currents 
above about 10kA peak, even when use is 
made of the multi-finger arcing contact 
assembly referred to in last year’s annual 
report of the E.R.A. An interim report 
(No. G/XT169) summarises results hitherto 
obtained on basic research into the evolution 
and absorption of gas in vacuum switches 
during arcing. 

A feasibility study is being made of 
synchronous switching with vacuum switches. 

Now that the vacuum contactor has been 
brought to the stage of commercial develop- 
ment the Association’s programme of work 





Fig. 1—Vacuum contactor incorporating a new 
contact designed to prevent current chopping and 
luce contact wear 


has been completed. The new contact used 
on the vacuum contactor (Fig. |) prevents 
current “chopping” (and the consequent 
generation of over voltages) and gives 
considerably reduced contact wear. Patents 
on the vacuum contactor have been taken 
out in most of the main industrial countries. 

System Severity Conditions —The E.R.A. 
network analyser was one of two equipments 
used for a check study by a working party 
of C.I.G.R.E. (Conference Internationale 
des Grands Reseaux Electiques) in con- 
nection with the international collection 
of a data on the rate of rise of restriking 
voltage. Satisfactory agreement was obtained 
between the two studies. 

A report (No. G/T323) has been issued 
on a study of the recovery voltage (transient 
reactance) made on the E.R.A. generator 
at Perivale (a) under short-circuit con- 
ditions and (4) using a restriking voltage 
indicator. 


“ 
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POWER PLANT 


Steam.—The research programme on the 
properties of steam at conditions up to 750 
deg. Cent. and 15,000lb per square inch 
is being continued at the Imperial College 
of Science and Technology. The results have 
been taken up to 5800 Ib per square inch and 
750 deg. Cent. Refinements have been made 
in the equipment and techniques used in 
this work : the correction for the heat loss 
between the point at which temperature is 
measured and the condenser is known with 
sufficient precision to enable the enthalpy of 
steam in the range of the tests to be known 
to within | part 1000. 

Steels for High Temperatures —The new 
creep laboratory at Leatherhead is nearing 
completion as the installation and preliminary 
trials of the creep machines progresses. 

Meanwhile investigation of the creep 
behaviour of steels developed for use in 
steam power plants at temperatures above 
1050 deg. Fah (565 deg. Cent.) continues at 
N.P.L., N.E.L.,and E.R.A. in close collabora- 
tion with B.I.S.R.A. and the steel industry. 
The current programme includes : 

(a) Long-time rupture tests on composite 
test pieces cut from welded steam-pipe 
joints. The pipe steels are 4 per cent Cr 
+ per cent Mo 4 per cent V ; 2} per cent Cr 
1 per cent Mo and 18/12/1 Cr Ni Nb. 

(6) Continuation of some long-time 
ruptures tests on Mo V pipe, on 2} per cent 
Cr, 1 per cent Mo pipe and tube, also on 
18/12/1 Cr Ni Nb pipe and tube. 

(c) Creep-rupture tests on thick-walled 
pipes, capped to make pressure vessels, 
pressurised with steam and heated electrically 
to a high temperature. The materials tested 
are mild steel, 2} per cent Cr, 1 per cent Mo 
and 18/12/1 Cr Ni Nb. Tensile tests on bars 
of the same materials are also in progress. 
The purpose is to find how the rupture 
stress obtained by a tensile test is related to 
the wall stress which will burst the pipe after 
a long service life. Some tests will continue 
to 30,000 hours. 

Test programmes are in hand by C.E.G.B., 
B.I.S.R.A., and E.R.A., in collaboration, to 
assess the corrosion rates of the tube and 
pipe steels in flue gases and in steam. 

A new programme of tests on steels for 
more advanced steam conditions has been 
formulated and test materials in the forms 
of superheater tubing, test blocks from large 
castings and pieces of rotor forgings have 
been received at the E.R.A. 


SURGE PHENOMENA 


Investigations made on site into the causes 
of an unexplained flashover on a 275/132kV 
auto-transformer led to the conclusion that 
severe overvoltages could occur through 
transference of switching surges caused by 
energising a 275kV feeder. As a result 
recommendations were made for the safe 
operation of the circuit involved in this 
flashover and for the layout of switching 
installations at a projected new 275kV 
substation. 

A report is being reproduced on dealing 
with earlier surge tests made on an obsolete 
generator installation, in which a comparison 
was made between the effects on transferred 
voltages of three different neutral-earthing 
devices, including some tests with the gene- 
rator energised. 

Lightning Surges on High-Voltage Overhead 
Lines.—The programme of statistical analysis 
of lightning faults on high voltage lines is 
being continued. After discussion with 
various Area Boards certain sections of 
33kV and 11kV systems have been chosen for 
experimental work involving the co-ordinated 
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Fig. 2—The 2°8kV surge generator shown here is being equipped with a new external front resistor to extend 
the range of flashover test circuits 


use of protective devices, such as auto- 
reclosers, arc suppression coils, surge diverters 
and protective gaps. To obtain more in- 
formation about the lightning performance of 
the 275kV system magnetic links have been 
installed on towers, earth wire and short 
lightning rods of a 275kV line. A lightning 
stroke which discharged 55,000A into the 
earth wire has been recorded. 

Artificial surge tests made on a fully- 
insulated 11k V line supported on wooden poles 
have shown that the attenuation is much less 
than on lines carried on steel towers, with 
earth wires. These results explain the 
simultaneous operation of fuses at widely 
separated points on wood-pole-supported 
lines during thunderstorms. 

Apparatus.—Some interesting developments 
in experimental apparatus are referred to in 
the annual report. For example the 2-8 MeV 
surge generator (Fig. 2) is being equipped with 
a new external front resistor, which is designed 
to extend the range of test circuits that can be 
used for flashover tests with this generator. 

As a result of experiments on a 3-7MVA 
single-phase 11/6-6kV transformer a labora- 
tory method is suggested for producing 
switching over-voltages, for test programmes, 
by current chopping with a vacuum switch. 
In the laboratory experiments a current of 
10A established in the 11kV winding by a 
low-voltage battery was chopped by a 
vacuum switch and developed a_ peak 
transient voltage of 30kV. 


FLAMEPROOF ENCLOSURES 

Comprehensive tests of various environ- 
mental effects have been completed with 
different gases. With hydrogen and acetylene 
these effects were very marked, with ethylene 
and an 85/15 mixture of hydrogen/methane 
the effects were less marked; and with 
pentane they were negligible except in special 
circumstances. For example, with hydrogen 
and acetylene it was found that the safe gap 
was effectively reduced by the presence of 
any kind of obstruction outside the flange 
gap and nearer to it than 1jin. In particular 
any tape wrapping applied to improve dust or 
weather-proofing was found to increase the 


explosion hazard markedly. But with hydro- 
gen, specifically, the tests indicate that no 
adverse effects are caused by obstruction, 
such as bolts, provided that they are not 
within 4in of the outside edges of the flanges. 
For ammonia the maximum experimental 
safe gap has proved to be 0-125in and the 
statistical maximum safe gap ,0-097in. 

Work on gasket materials for giving safety 
in explosive atmospheres is continuing with 
hydrogen/air mixtures. 


RURAL ELECTRIFICATION 


Tests made at the Association’s Shinfield 
Research Station indicate that infra-red 
drying is probably on present knowledge, the 
best of the electrical methods of continuous 
crop drying. The system seems to yield a 
significant reduction in heat input and a 
higher rate of drying than is possible by con- 
ventional means, according to the Associa- 
tion’s annual report. 

Experiments have been made with broiler 
chicks reared under different intensities of 
light to determine the optimum light treat- 
ment in terms of the maximum gain in body 
weight. Tests with red and white fluorescent 
tubes run at widely varying intensities have 
indicated that only a very low intensity is 
needed. The influence of changes in the 
duration and frequency of the lighting periods 
during the day is also being studied. 

It has been found that horticultural plants 
subjected to supplementary light from h.p. 
mercury-fluorescent lamps with an internal 
reflector (type MBFR/u) have grown faster 
than those under the MA/V mercury vapour 
lamp. However, with tomato plants this 
accelerated growth had no effect on the 
cropping record. Tomato plants that were 
raised in the growing room produced an 
earlier crop than those treated with sup- 
plementary lighting in the glasshouse. Three 
new growing rooms are being equipped to 
enable the optimum temperatures to be 
determined for the various plants grown 
under the lighting conditions used in this 
experiment. 

In experiments with tomato plants grown 
at controlled soil temperatures, the maximum 
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foliar growth and the heaviest crops dur 
the first month of fruiting have been achiew 
with soil temperatures between 70 deg - 
80 deg. Fah. _ 
The E.R.A. glasshouse shading egy; 

has been extended to cover the wiektar 
66ft by 25ft glasshouse. In this experimen 
an aqueous solution containing 0-2 per cent 
(by weight) of dye is sprayed on the roof 
recovered in a sump and resprayed in 3 
continuous pumped circuit. This Solution 
flowing as a film down the roof. Shades the 
glasshouse and an average absorption of 
54 per cent has been measured. Results 
to date, show that the dye fades in use ang 
must be replenished regularly and that the 
loss of water by evaporation is about § 
gallons per hour while this installation jig ip 
use. 


UNCLASSIFIED RESEARCHES 

Parasitic Losses in Alternators.—A mono. 
graph “ Pole Face Losses in Alternators,” 
based on E.R.A. report No. Z/T121, has 
been published by the I.E.E. It describes the 
homopolar machine with which measure. 
ments have been made ; analyses the results 
which have been obtained and makes 
comparisons with the calculated values. 
The main effort has been directed towards 
the calculation of losses utilising the full 
formulae which have been developed: a 
programme has been written for the Univer. 
sity of London “ Mercury ” computer and 
calculation is in progress. Conformal 
transformation theory is being applied to the 
determination of the flux distribution at the 
surface of the pole and the numerical com- 
putation associated with this is producing 
results which, in themselves, will be of 
general interest. 

A study is also being made of the practica- 
bility of using the computer to calculate 
the losses directly from the fundamental 
Maxwell equations. A further programme 
of experimental work has recently been 
started. 

The Welding Arc.—Research into the 
mechanism of transfer of material in the 
consumable electrode process has shown that 
some control of transfer droplet size is 
feasible. Normally, with bare wire electrodes 
at high currents, the transfer is a rapid 
succession of small droplets (so-called spray), 
but at lower currents the transfer becomes 
coarse, and may even revert to a simple 
melting of the electrode with infrequent 
dropping of large globules under gravity. 
In practice, in certain cases, this last condition 
can be avoided by operating a short-circuiting 
arc and/or using very fine wires. The new 
technique developed permits free flight 
spray-type transfer at low currents with 
standard electrode sizes (in or in 
diameter). , 

The plasma jet theory of metal transfer in 
high-current-density inert-gas-shielded weld- 
ing arcs, referred to last year, and developed 
in collaboration with Birmingham University 
(Department of Industrial Metallurgy) has 
been issued in report form (No. Z/T 133), 
and published. 

Tungsten-argon arc investigations have 
been directed towards the evaluation of 
test methods for detailed examination of the 
mechanism of breakdown and re-ignition of 
the arc. The work is aimed at improving 
arc stability at both low and high currents, 
particularly as applied to welding in nuclear 
engineering. 

A new consumable electrode test machine 
has been constructed that will extend the 
range of past work and it is expected that 
next year the researches will be transferred 
from Perivale to the main laboratories al 
Leatherhead. 


THE 
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Developments at Fort Dunlop 


New techniques and production methods are continuously being introduced at 
the Fort Dunlop works of the Dunlop Rubber Company, Ltd., to improve quality 


and plant efficiency. 


Although the introduction of these improvements is gener- 


ally a gradual process in works development in such a large organisation, we 
think that at certain times it is worth recording some of the innovations. In 
this article we deal with some of the improved plant, techniques and processes 


we found of interest during a recent visit. 


N an organisation such as that of the 

Dunlop Rubber Company, Ltd., at Fort 
Dunlop, development in manufacturing 
methods as well as in product design 
is continually in progress to make use 
of the latest techniques to improve quality 
and increase production. In connection with 
the tyre manufacturing side a difficulty in 
taking full advantage of new techniques in 
some branches of production is that it is 
not always economically possible to under- 
take extensive plant re-arrangement or dis- 
card costly existing plant which has a long 
potential working life. For these reasons 
much of the development has been directed 
to the introduction of electronic and other 
control systems designed to give increased 
plant efficiency and more accurate process 
control to meet current service conditions. 
Manual controls have been reduced to a 
minimum on many processes where varia- 
tions at strategic points in a continuous plant 
can lead to scrap and inconsistency in the 
final product. Further, new techniques in 
non-destructive testing of tyres have been 
introduced prior to final release for despatch, 
to supplement the production line inspection 
by “feel” and ‘‘sight” which, although very 
efficient, is not always 100 per cent sure. 

In the course of a recent visit to Fort 
Dunlop we saw some of the new techniques 
which have been introduced to increase and 
improve production. Typical of a central- 
ised control system is that introduced for the 
mastication and mixing of rubber com- 
pound in a group of Banbury machines. In 
this case although the full automatic control 
of the whole mastication and mixing process 
is desirable it presents many problems. 
Rubber blending, compound weighing and 
machine loading remain manual processes 
whilst carbon black is automatically weighed 
and fed into the mixer. The masticating and 
mixing operations are under fully automatic 











electronic control working on a time/tem- 
perature basis. With this control system, after 
the loading of a mixer the operator simply 
depresses a button to start the mixing cycle 
and from then on the process is automatic 
until the rubber is discharged and the 
machine has reset itself for another cycle. 
The instruments for controlling and record- 
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ing the masticating and mixing cycles are 
grouped on the panels in the room shown in 
one of our illustrations. 

The same type of control is used in both 
mastication and mixing but the systems are 
slightly different. In mastication the instru- 
ments are set to discharge the batch when 
either the specific temperature has been 
reached, or the batch has been masticated 
for a certain period of time. In mixing, the 
instruments are set so as not to discharge 
the compound until both requirements of 
time and temperature have been satisfied. 
For control purposes a thermo-couple is 
placed inside each mixer at a point where it 
is constantly in contact with the rubber. 
The working of the rubber in the machine 
causes its temperature to rise, and the 
thermo-couple operates electronic switch- 
gear controls which open the discharge door 
when a pre-determined temperature is reached. 
The batch of rubber is discharged on to a 





Tyre trimming machines with photocell-controlled rocking conveyor at rear delivering tyres into right hand 
machine feed chute 


Instrument panel for controlling and recording rubber masticating and mixing cycles 


conveyor under the mixer rotors for transport 
to the next process. The feed ram which 
forces the compound down between two 
mixing rotors is also electrically controlled 
on a time basis, and is raised or lowered 
automatically at the intervals specified by 
the process for the addition of ingredients. 
Each Banbury, whether it is used for 
mixing or mastication, has an individual 
instrument panel in the control room. Each 
panel has a temperature recording chart, a 
preset timing mechanism, a_ guardian 
clock, a manual/automatic selector switch 
and an emergency switch. The temper- 
ature measured by the thermo-couple in 
the mixer is transmitted to a graphical 
recorder which gives both a visual and 
permanent record of mixing temperatures 
and times on an eight-hour chart, and 
controls the discharge of the batch from 
the Banbury. In the preset timing mech- 
anism there is a battery of timing discs, 
each of which controls a specific mechanical 
operation on the machine. These discs are 
set to operate the ram and the dis- 
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charge door at the times specified by the 
manufacturing process. A guardian clock 
provides a safeguard against failure of the 
temperature control system and operates a 
master switch which completely over-rides 
the other auto controls. An emergency 
manual switch also allows a batch to be 
discharged at any time during or between 
operational cycles, over riding all other 
controls. 

At the assembly stage of manufacture, 
tyres are built up on a rotating drum former. 
Plies of rubberised fabric are built up into 
a hollow cylinder and the steel bead wires are 
fitted to the edges. The tread and sidewall 
rubber is then fitted in one piece and rolled 
down hard. To ensure the quality of the 
final tyres these shaped lengths of tread 
rubber must be supplied to the tyre building 
machine in precise lengths of consistent 
weight, width and profile. The lengths must 
pass fully round the cylinders without over- 
lap of their bevelled ends and be absolutely 
free from internal stresses—which could lead 
to dimensional changes at later stages and 
irregularities in the distribution of the 
treads round the fabric carcases of the 
tyres. On the continuous extruding machines 
on which the treads are produced to the 
required cut lengths from the compounded 
rubber, electronic controls have been intro- 
duced to link the various operations and 
ensure a consistently accurate product. As 
a result of experience with the controls on 
existing extrusion plants in the factory a 
new plant has been fully equipped with 
electronic controls. 

The basic design of this plant is such that 
two extruders operating in tandem produce 
continuous lengths of shaped tread and 
sidewall, each made from a different com- 
pound. These extrusions are joined together 
on the run to form the tread-sidewall com- 
ponent, which, when it has arrived at the 
point where it is completely relaxed, is cut 
to length accurately whilst moving by an 
electronically controlled flying strip cutter. 
Special care must be taken to position the 
separate tread and sidewall components 


Test rig used to ascertain 

that there are no variations 

in stiffness round the cir- 
cumference of a tyre 


accurately at the moment of joining and also 
to eliminate any air pockets between the two 
pieces. A new design of double extruder with 
a “ Y ”-type die which is now under-going 
trials, automatically positions the two tread 
components at the moment of consolidation 
and also eliminates any possibility of air 
pockets. In this equipment two horizontally 
opposed extruders have a common die box 
mounted between them. This die box is 
divided into two chambers where the tread 
and sidewall are extruded separately. In a 
two-part pre-forming die mounted immedi- 
ately under these two chambers, the two 
extrusions are roughly shaped before enter- 
ing the final die. Immediately on entering 
this die the two extrusions are joined together 
in the absence of air, to form a homo- 
geneous accurately positioned tread-sidewall 
component, which passes on to be cut to 
length when relaxed. 

Another new piece of equipment on which 
photo-cells and sequence control switches 
have been introduced to speed production 
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is in the tyre trimming section where the 
“flash” is removed from tyres after final 
curing in the moulds. In this section two 
machines remove the flash from 400 tyres 
an hour. Light car and standard car tryes in 
sizes from 5-20-10 to 6-70-16 are delivered 
to this section by an overhead conveyor and 
are dealt with in a continuous stream irrespec- 
tive of size. As the tyres roll off the con- 
veyor down a gravity chute they pass in 
front of a photo-electric cell before entering 
a short conveyor mounted at right angles. 
This conveyor is balanced so that it can 
rock towards the right or left, according to 
a signal from the photo cell, to deliver the 
10in to 14in diameter tyres into feed chutes 
leading to one machine and the 14in and 
and larger tyres into the feed chutes of 
the second machine. At the lower end of a 
machine feed chute the leading tyre is stopped 
at a gate. This gate opens into a “ holding” 
pocket leading into the machine and it is 
opened to feed in a tyre when the tyre in 
front actuates a switch as it passes out of 
the pocket into the machine. 

In the trimming machines to be seen in 
our illustration the tyre tread registers on 
two sets of spaced driving rolls and a pressure 
roll descends from above to hold it into 
contact with the drive. At that stage a 
comb knife is raised from below into the 
gap between the driving rolls and cuts all 
the flash from the top of the tread. The knife 
then moves through an arc to trim the 
remainder of the tread. At the end of this 
operation the knife and pressure roll retract 
and the driving rolls impel the tyre forwards 
on to the two driving rolls of a second trim- 
ming station. In this station the walls of the 
tyre are trimmed in a similar manner by two 
knives, one on each side. The tyre is then 
discharged on to a conveyor system leading 
to the preliminary factory inspection lines. 
All movements and the sequence of opera- 
tions within the trimming machines are 
mechanically controlled through a rotating 
camshaft housed in the base. 

As can be seen in the accompanying illus- 
tration the inspection stations are arranged 
in a line in front of an overhead conveyor 
and at each station there is a glacis which 1s 
fed with tyres delivered through chutes from 
the conveyors. Photo cells at gates leading 
to each glacis automatically control the 
delivery of tyres by means of switches 
which actuate ploughs on the conveyor. In 
this way a constant supply is maintained on 
each glacis and excess delivery is avoided. 
At this end of the factory production line 
inspection is by “ sight” and “ feel” and 
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vently all tyres pass to a second 


— ly independent inspection depart- 


complete 
ment. 


FINAL INSPECTION 


In this final inspection department all 
tyres first undergo a visual examination by 
skilled checkers before they are checked for 

‘a! characteristics. One of the testing 
‘oc illustrated for example, is used to 
determine that there are no variations in 
stiffness round the circumference of a tyre. 
Even minute stiffness variations can produce 
in certain types of cars a slight vibration, 
noise or discomfort when travelling on a 
smooth road. As the tyre is rotated in con- 
tact with a smooth roller in this machine the 
variations are detected by a microphone 
situated in a small metal chamber which 
simulates the resonant vehicle body. This 
equipment produces the characteristic 
“thump” sound once or twice each tyre 
revolution as a result of any sudden change 
in tyre stiffness. The associated electronic 
equipment measures sharpness and severity 
of the sound and gives an automatic, visual 
meter reading. By means of this reading and 
a system of grading level lights, the examiner 
is able to grade the tyres accurately and 


quickly. 


SPECIAL TESTS 


Other equipment installed is specially 
designed for checking measurements and 
weight, static and dynamic balance and 
X-ray examination of internal structure, 
whilst ultrasonic equipment has been devel- 
oped to detect even the very small blisters of 
air which may have been trapped during 
manufacture. 

It has been found that after long service 
a tubeless tyre may allow some air to diffuse 
into its casing—which could affect the 
adhesion between the plies. To avoid this 
the special machine we illustrate has been 
developed and installed in the final inspection 
section to “‘ vent ’’ the casing to atmosphere. 
On this machine a very small hole is pierced 
to an accurately controlled depth just above 
the bead at selected points. Each tyre is then 
tested with compressed air to ensure that 
its vents function correctly. 

A special laboratory has been equipped to 
provide full facilities for testing certain 
aspects of vehicle behaviour, which would be 
difficult or impossible to assess in a road 
test. It is used extensively for development 
of new tyre and vehicle designs and has been 
made available to vehicle manufacturers 
who wish to study similar problems where 
vehicle/tyre characteristics are involved. 

The equipment is designed to study the 
behaviour of a car in motion while the body 
itself has no travelling movement. It consists 
of a steel platform having four driven inset 
drums at points adjustable to suit wheel 
Positions of any car. The car undergoing 
test is driven on to the platform and after 
its wheels have been positioned on the drums 
it is secured by cables to the platform and 
taken out of gear. From one to all four 
wheels can be rotated by the drums at any 
speed up to 130 m.p.h. and optical, electrical 
and mechanical instruments are used to 
Study the behaviour of the car and tyres 
during the test. Problems that are being 
Studied include riding comfort, tyre noise 
and irregularities, body vibration and sus- 
Pension characteristics. The movement 
given to the car is controlled partly by the 
speed at which the wheels are driven and 
partly by fitting slats on to the driving 
drums to imitate various kinds of road surface. 


775 


Landscape Architecture at Harwell 


RENDERING THE INERT “ERT” 


Yesterday a joint meeting with the Institute of Landscape Architects was held at 


the Institution of Civil Engineers. 


Two papers were discussed, with the general 


title of “* The Collaboration of Civil Engineering and Landscape Architecture,” 
namely “* The Point of View of the Civil Engineer” by Mr. C. S. Chettoe, and 


“* The Point of View of the Landscape Architect” by Mr. G. A. Jellicoe. 


As part 


of his paper, Mr. Jellicoe gave two examples of modern problems in landscape 
architecture, at Oldbury nuclear power station and at Harwell, which were in 
direct contrast, “* the first concerned with the art of the painter, the second with 


that of the sculptor.” 


The abstract from his paper printed here discusses the 


second exaiiiple, at Harwell. 


HE example at Oldbury-on-Severn has 

come under the influence of the painters, 
and is primarily based on an art that is 
intellectual, geometric, and closely akin to 
architecture. By contrast my next example 
is from Harwell and is biological, romantic, 
and without any apparent utility whatsoever. 
The collaboration here lies between the 
landscape consultant and Mr. G. W. Dixon, 
A.R.I.B.A., chief architect, southern works 
organisation, U.K.A.E.A., and the engineers, 
Messrs. Merz and McLellan. 

The new research plant is underground, 
and some 300,000 cubic yards of subsoil have 
been excavated and are dumped on adjoining 
land. This spoil heap is a considerable 
eyesore not only within the well-kept grounds 
at Harwell, but also to the Berkshire Vale as 
a whole. To leave the present shape and to 
plant with trees would be an anachronism in 
the existing landscape ; to spread would 
occupy too much land ; and to cart away 
would cost £50,000. It was therefore decided 
to refashion the land to give the appearance 
of a hill outcrop from the Berkshire downs, 
which it adjoins. For interest, the professional 
fee for changing inert to “ ert’ material, as 
I describe it, works out at under 4d. a yard 
cube. The experience for this undertaking 
has been gained from creating twin hills for 
Messrs. Guinness, adjoining the underpass 
at Hanger Lane on A.40. Here 25,000 cubic 
yards were used from the tunnel ; the first 
hill and its adjoining landscape was provided 
at a very low rate, on account of savings 
made in their carting contract by the road 
contractors, Messrs. A. E. Farr ; while for 
the same reason the second hill and its land- 
scape positively provided a credit of £300, 
which has been generously given by Messrs. 
Guinness to further the cause of landscape. 

Now let me explain the objective of the 
design at Harwell, and the technique of 
execution. In assessing any major change in 
an existing landscape, we have first to appre- 
hend the basic geological formation, and the 
subsequent effects upon this by the activities 
of man, probably over several centuries. 
There are, I think, two forms of permissible 
change. The one introduces further man- 
made elements, which have their own 
particular aesthetic problems; the other 
adjusts (for want of a better word) the work 
begun by nature. Both aspects must be 
approached with caution, and above all 
without arrogance ; for you are, after all, 
tampering with an ordered and settled 
community of ideas. What is not permissible 
(except perhaps as a freak of nature) is to 
introduce the shape of an artificial spoil 
heap into an area where the hills have been 
fashioned and moulded in a certain way over 
hundreds of thousands of years ; nor is it 
permissible to introduce a hill at all into 
an area, such as at Oldbury, which is mani- 
festly an alluvial plain. By great good 
fortune the dump at Harwell lies on the 
extremity of a very gently curved spur 


leading from the downs, a land formation 
that originally died away in the new buildings. 
When we examine this range of hills in 
particular and the Berkshire Vale in general, 
we find that the knoll or partially independent 
hill is characteristic—offshoots, as it were, 
of the main formation. At times, as with the 
Wittering clumps, they are complete islands. 
It requires little effort of the imagination, 
therefore, to consider that our spur might 
have ended in a hillock rather than petering 
out, and this is the justification and satis- 
faction of this encroachment upon nature. 

So much for the basic idea. Now let us 
consider the shape we are fashioning. 
First, there is the area, which is technically 
restricted on all sides. Secondly, the shape 
must be grafted into the ground with curves 
that resemble those caused by weather, 
curves immortalised by Ruskin, the concave 
followed by the convex. We now approach 
the very core of the work of the landscape 
architect. Henceforth he becomes a sculptor, 
for his hill must not only seem to be a younger 
brother to the rolls and folds of the main 
escarpment ; it must contain a personality 
in its own right, and unobtrusively (but above 
all) be a work of art rather than of nature. 
There are in fact three hills ; the first two 
very close together and the third and smallest 
on a spur. The small hill can be detached 
from its parent hills without harm to the 
group, for it may be necessary to re-use this 
materia! elsewhere in the future. The more 
important of the two parent hills will 
probably be crowned with trees, and Hai well 
clump will come to nod to Wittering clump 
across the valley. 

All this is economic to execute. The hill 
is roughly shaped by scrapers, and is refined 
by a dragline operating from the summit. 
It is this last operation which calls for the 
greatest skill, but my own experience has 
shown that once the operator has grasped the 
principle involved he not only acts with 
considerable art, but enjoys it for the sheer 
pleasure of being called upon to become a 
craftsman-sculptor. There comes a moment 
in the shaping when suddenly one is aware 
that the soil is no longer a vast mass of 
material dumped on the ground but an 
emanation of nature herself rising from the 
earth. The Inert becomes “Ert.” The 
topsoil is returned, the trees are planted and 
staked with care, the grass is sown, and 
within a year this hill becomes a green land 
mass ready with its distant views for summer 
lunch picnics by the staff. It is perhaps the 
fact that it will visually rise above and 
dominate the subterranean structure, where 
the pure intellect of man is seeking infinity 
in his splitting of the atom, that makes this 
project so interesting a study in philosophy. 
For purposes of identification on the working 
drawings, we call these hills, Zeus, Themis, 
and Klotho.* 


*Klotho, daughter of Zeus and Themis and one of the Fates 
attendant upon the activities of man, 
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New Plant for Hematite 
Pig Iron 


Although the output of hematite pig is only a relatively 


small part of the total production of British pig iron, it 


is an important one. 
uses in the foundry industry 


ingot moulds. 


of firms and one of these, the Millom Hematite Ore and 
Iron Company, Ltd., which is the largest individual British 
producer of hematite and other special quality pig irons, 


has recently installed new plant with some novel design 


features. 


EMATITE pig iron is produced from 

. [selected hematite iron ores in a blast 
furnace in much the same way as other pig 
iron, but the ore is richer in iron content 
than most of the ores used in Great Britain, 
and there are detailed differences in furnace 
technique. Cumberland, where the Millom 
Company’s works are situated, has long been 
celebrated for its hematite ores, and the 
company owns and operates three mines in 
the vicinity of its works. The district is, 
incidentally, one of the only two in Britain 


Hematite iron finds its principal 
notably in the making of 


Its production is confined to a small number 


The heading illustration shows the new furnace. 


now producing hematite ores. There is also 
some production in South Wales, and some 
ores are imported for use in various parts of 
the country. 

There are three blast-furnaces at the works 
of the Millom Company. One of these is 
new and has only just been blown in. Its 
commissioning coincided with the blowing 
out, for relining, of another furnace which 
has achieved a record output for its size. 
This furnace is relatively small (14ft hearth 
diameter) and hand charged. In its eight- 





A scale car (in the background) collects burden material from a row of bunkers. Coke is fed 
from the two bunkers in the right foreground 
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year campaign, which has just ended, the 
furnace made over 1,000,000 tons of hema- 
tite pig iron. The third furnace, which is 
still in blast, has a weekly output of about 
3500 tons a week and the new furnace will 
make about 5500 tons in the same period. 

The new furnace, which is mechanically 
charged, was designed and built by Wilfred 
Marley, Ltd., Workington, and is planned to 
give consistent quality and quantity of 
output with minimum manual effort and 
maintenance. It has a hearth diameter of 
20ft and a well or crucible depth of IIft 
4tin. Above the well the bosh opens out at 
an angle of 79 deg. 42 min. for a height of 
llft, reaching 24ft diameter at the point 
where it joins the stack. A parallel length 
of stack 7ft 6in long leads to the stack taper 
which, in a rise of 38ft 6in, reduces the dia- 
meter from 24ft to 18ft 6in. Above this 
taper is the parallel throat, 18ft 6in diameter 
and 8ft 6in long. The total height from the 
tap hole to the top platform level is 84ft. 
There are two slag notches and a single tap 
hole, and sixteen tuyeres. 

A very unusual feature about the furnace 
is the manner in which the whole of the top 
platform, gas offtakes, charging and burden 
distributing gear are carried. Normal British 
practice is followed as far as the lintel plate, 
the stack itself being carried on eight fabri- 
cated columns. Above the lintel, however, 
the main columns are taken right up to the 
furnace top, and the whole of the top weight 
is carried by thé extended columns. It 1s 
necessary to provide steelwork to support 
the cooler platforms round the stack, and 4s 
this structure has to be there in any case, 
very little extra is involved in making the 
structure suitable for carrying the top gear. 
In structural design the furnace is, therefore, 
more in line with Continental than with 
British practice, though Continental struc 
tures are usually of much more massive 
construction than that at Millom. The 
Millom structure, as will be seen from the 
first of the accompanying illustrations, 
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light, and gives excellent 
access to all parts of the stack exterior. As 
the illustration also shows, the external 
structure in no way interferes with accessi- 
bility to the stack coolers, of which there are 
fourteen rows. Tuyere belt cooling is by 
three rows of inset flat copper coolers, and 
the hearth jacket and bosh are cooled by 
Phe use of external supports for the top 
gear, instead of carrying it on the stack itself, 
has important advantages both operationally 
and from a maintenance point of view. In 
the first place, the whole stack is free to 
expand. Secondly, in the event of fracture 
of the stack casing—which is unlikely, but 
still possible—there is no possibility of 
danger to the stability of the top gear ; this 
ear, on a modern furnace, is of consider- 
able weight. Thirdly, it is possible to replace 
individual plates in the stack, or even the 
complete stack itself, without interference 
with the top gear. 

As will be seen from the illustration, four 
gas offtakes are provided, together with 
uptakes leading to a single gas box and a 
single downcomer. This latter leads to a 
primary dust-catcher, which is connected to 
the existing gas mains, and an isolating valve 
has been installed. Dust discharge is either 
direct or through a single shaft pug mill. The 


comparatively 





Another unusual feature of the furnace is the Marley 
roll-back revolving distributor, with split gas seal for 
bell maintenance 


top platform also supports the upper end of 
the double skip hoist bridge. A further 
special feature of the furnace is that the 
mechanical charging gear at the top is 
specially designed for quick and easy main- 
tenance. It is of the furnace builder’s 
standard double-bell, revolving distributor 
type, but embodies a special feature which 
permits the splitting of the gas-seal and rolling 
back of the distributor and receiving hopper 
so that the large bell can be changed quickly. 

A motor and control house at the bottom 
of the skip bridge houses the skip hoist and 
motor, pneumatic cylinders for operating 
the two charging bells, sounding rod winches, 
control apparatus and electrical equipment. 
The sounding rods are in the furnace all 
the time, except when the main bell is 
operated, and their movements are electrically 
transmitted to dial indicators and recorders 
in the control house. An electric winch of 
125 h.p. provides the motive power for the 
twin skips, each of 160 cubic feet capacity, 
and the skips can be hoisted in, forty-five 


seconds, start to stop. The maximum skip 
rate is forty per hour. Skip discharge is 
into the distributor hopper, which is of 
160 cubic feet capacity and thence into the 
main bell hopper, of 810 cubic feet capacity. 
The main bell is 12ft 114in diameter and the 
small bell 6ft diameter; both bells open 
2ft 6in. 

All the primary controls are grouped at 
the bottom of the hoist bridge, in a position 
where they are easily accessible to the scale- 
car operator, who starts each skip by push- 
button control. After this manual initiation, 
hoisting and charging follow in an auto- 
matic, preselected sequence, or in part 
independently as desired. All movements 
are interlocked to prevent out-of-sequence 
operation. This interlocking allows for 
jerking of the bells to clear obstructions if 
either bell fails to close and seat properly. 
The rate of operation of the scale-car, hoist 
and charging gear allows for furnace input 
for normal production to be obtained when 
the equipment is working at 55 to 60 per 
cent of its maximum rate; this gives an 
ample time reserve. 

Raw materials and coke are stocked in a 
range of bunkers 175ft long; two of the 
bunkers, of 21,000 cubic feet total capacity, 
are for coke, and nine, of 28,000 cubic feet 
capacity, for other materials. These capaci- 
ties are sufficient for not less than twelve 
hours’ supply of furnace burden materials. 
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Materials are delivered to the bunkers in 
drop-bottom rail wagons. The coke bunkers, 
which have “* Gunite ” linings, discharge to 
conveyors, which feed the coke over a static 
screen to a weigh hopper. Feed to the two 
coke hoppers is controlled automatically 
and the weight is shown by a scale dial and 
recorded on a tape recorder. Reject material 
from the screens is discharged to a small 
skip hoist, which lifts it to a rejects hopper. 
This apparatus also, is, controlled auto- 
matically. 

Other burden materials are collected from 
the bunkers by the scale-car, the driver of 
which also controls, by means of air-operated 
gates, the discharge of the coke from the 
weigh hoppers to the skips. All the raw 
material bunkers have double-end partitions 
with vertical walls and are fitted with double- 
lip type gates operated from the stale-car. 
This car is of the furnace builder’s standard 
type, with a single 110 cubic feet capacity 
weigh hopper and a four-wheeled spring- 
mounted chassis. It runs on standard-gauge 
rail track and is electrically propelled. Gate 
lifters on the car enable the driver to open 
the bunker gates, and a scale dial is fitted to 
enable the correct proportions of a charge to 
be built up. A tape recorder in the scale 
provides a continuous record of the charges. 
An air-operated gate of double-leaf design 
and large area ensures complete discharge of 
the weigh hopper to the skips. 


Motorway Safety 


Motorway experience in Britain, gained during M1\’s first year of existence, was 
reviewed by the Traffic Engineering Study Group, at the Institution of Civil 


Engineers, on April 27. 


Mr. W. F. Adams, B.Sc¢., M.1.C.E., assistant chief 


engineer, Ministry of Transport, presented the paper for discussion, entitled 


** Safety Aspects of Motorway Design.” 


Mr. J. F. A. Baker occupied the chair. 


It was the final meeting of the Group's 1960-61 session. 


HE year under review dated from the 
opening, in November 1959, of the 
London-Birmingham motorway system. This 
comprises M1, of length 62-8 miles, supple- 
mented by M10 (2-9 miles) and M45 (7-8 
miles), which branch off from it a few miles 
short of its southern and northern extremities 
respectively, making the total mileage 73-5. 
London and Birmingham are 105 miles 
apart, centre to centre, direct. The terminals 
of MI proper are at Aldenham in the south, 
and Crick in the north. M10 provides the 
system with an alternative south-easterly 
terminal at Park Street, near St. Albans. 
Similarly M45 provides an alternative north- 
westerly terminal, at the Warwickshire village 
of Dunchurch, which is very much more 
convenient than Crick for the Birmingham 
traffic. The 84-mile M6 Preston bypass 
motorway (opened in December, 1958) also 
qualified for mention in the paper and 
during the discussion ; but all others were 
ruled out, being too short or too recent to 
yield reliable data. Indeed the meeting was 
warned repeatedly that it is too early to start 
drawing very firm conclusions even from 
the London-Birmingham statistical record : 
one year is not enough, more especially 
when it is the first year. 
The paper showed that the year’s fatality 
rate for the London-Birmingham motorway 
was 0-07 per million vehicle-miles, compared 


with 0-10 for all roads in Britain, and 
0-028 for U.S. toll roads, in 1958. The 
accident rate was 1-48, compared with 
0-73 for M6, 0-97 for U.S. toll roads, 


1:95 for the Brussels-Ostend motorway, 
and 3-3 for the Frankfurt-Mannheim auto- 
bahn. The casualty rate, including slight 


injuries, was 1-19, compared with 5-0 for 
all roads in Britain, and 0-78 on M6 (fatali- 
ties nil on M6). The point was made that 
on American toll roads the accident rate has 
decreased from year to year: it may be 
hoped that there will be a similar improve- 
ment on our motorways as drivers become 
accustomed to them. Furthermore, as one 
research worker put it, despite “* the success 
of MI” there is scope for improving upon 
its design, though the economics of each 
improvement should be closely investigated 
before any decision to adopt it, either on 
M1, or in the design of motorways yet to be 
constructed. 

The Group discussed the effect on safety of 
a great many of the design features of 
British motorways, including the number of 
lanes per carriageway : the safety record of 
M6’s two lane carriageways appeared to 
contrast strongly with that of M1’s three-lane 
This issue was described as 


carriageways. 
topical in view of the current political 
support for three-lane carriageways. It was 


made clear that the superiority of M6’s 
safety record, over that of M1, would have 
been even greater but for the inclusion in 
M6 of its temporary extensions with curves 
of some 1000ft radius : accidents on these 
curves have confirmed that their radius is 
insufficient for a rural motorway. On the 
other hand the meeting was given an analysis 
of the casualty and accident rates for the 
two-lane sections of the London—Birmingham 
motorway (M45 and M10 together with the 
extremity of M1), comparing them with the 
rates for the main, three-lane portion, which 
showed variations too wide to permit of any 
firm conclusions. For instance, M45 had nil 
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fatalities, but its rate for other serious 
injuries was 54 per cent worse than that of 
M1, and nearly four times that of M10/M1 
(two lane) ; contrariwise, the latter sectors 
had rates for slight injuries, and damage- 
only accidents, that were respectively two 
and three times worse than those of M45, 
with MI in the mean position. The analysis 
was considered to reveal the general tendency 
of accidents to increase in number, while 
diminishing in severity, as the traffic per 
lane increases—nothing more. The traffic 
per lane had been in the following pro- 
portions : M45, 84; Ml, 100; MI0/MI 
(two-lane), 113. 

To bring out the effects of bad weather 
the paper gave the calculated distribution 
of the year’s 517 accidents, among the 
366 days of the year, assuming a constant 
degree of risk. This distribution was shown 
to be closely in accord with the actual 
occurrence of accidents (shown in brackets) 
over the following range: Accident-free 
days, 105 (116); Days with one accident, 
128 (113); two accidents, seventy-eight 
(seventy-seven) ; three accidents, thirty-two 
(thirty-six) ; four accidents, ten (eight). 
Beyond that range there should have been, 
by calculation, five or more accidents on 
only three days ; any excess of accidents in 
this sector of the mathematical distribution 
must have been due to special causes. This 
application of the Poisson distribution to 
accident analysis had been pioneered by 
Mr. W. F. Adams himself, and it was with 
pleasure that the meeting heard the chairman 
read out an international tribute to him for 
this work. The excess on the London- 
Birmingham motorway, amounting to a total 
of eighty accidents on ten separate days 
(maximum thirteen on one day), proved 
attributable to the weather—fog, ice or snow 
being prevalent on all of these days. In 
addition there were six days on each of 
which five accidents occurred ; bad weather 
played some part in these. However the 
tendency at the meeting was to transfer the 
blame, from the weather, on to the drivers 
who failed to take increased care com- 
mensurate with the increased difficulties ; a 
police analysis of all the accidents, throughout 
the year, was said to have shown that three- 
quarters of them had been due to the short- 
comings of driver or vehicle, leaving little 
scope for reducing accidents by tackling 
other causes. 

The relatively slight scope for reducing 
accidents by varying the design or equipment 
of the motorways, and the correspondingly 
poor economic return—in terms of accidents 
saved—on any investment in refinements, 
figured in many contributions to the discus- 
sion. Time and again, when any particular 
measure was being discussed, it seemed clear 
that the money could be spent to better 
purpose elsewhere, notably on urban high- 
ways * where dangers are more substantial.” 
For instance the capitalised cost of installing 
and maintaining Group A lighting on the 
London-Birmingham motorway was esti- 
mated at £2,260,000; if this investment 
resulted in a halving of the night accidents, 
the yield would be no more than 1-6 per 
cent per annum at the present night accident 
rate. The terminals are already lit, with 
good effect on the ratio of their night accident 
rate to their day rate ; elsewhere the night 
rate is nearly double the day rate, as is 
common on most road systems. 

It was explained that in the financial calcu- 
lations presented at the meeting, such as the 
lighting one, already mentioned, a motor- 
way accident had been presumed to cost the 
Same as its counterpart on the highways. 
The relevant figures, as supplied by the 


Road Research Laboratory, are: death, 
£2850 ; serious injury, £740 ; slight injury, 
£50 ; injury accident, £480; damage-only 
accident, £50. A query elicited the informa- 
tion that these figures are the province of 
statisticians, not traffic engineers. 

Among the possible refinements discussed 
were the following : 

(a) Signs Warning Drivers to Reduce 
Speed on Approach to Terminal_—When 
demonstrating, by means of slides, the 
frequency of accidents where the motorways 
lead into their terminal roundabouts, a 
speaker implied that these accidents deserve 
special attention not only because they seem 
sO unnecessary, but also because of their 
prevalence. However, he put them in per- 
spective by pointing out that, despite the 
Park Street slide’s cluster of twenty accident 
spots, only one driver out of every 100,000 
quitting the motorway at a terminal round- 
about meets trouble. The difficulty thus 
lies in getting a// drivers to heed the succes- 
sion of signs, already there, warning them 
to reduce speed. The French solution, in 
use on the South Throughway, was des- 
cribed and illustrated by another speaker. 
Radar speed-meters have been mounted on 
an overbridge, one above each lane ; these 
control large illuminated signs on a gantry 
farther along the motorway, mounted 
similarly one above each lane. When a 
vehicle approaches at more than the per- 
mitted 60 km.p.h. the gantry sign above its 
lane flashes on, shining a large “60” in 
the driver’s vision. It was variously stated, 
by different speakers, that drivers who ignore 
a string of half-a-dozen signs on MI will 
certainly ignore a single sign, illuminated 
though it be ; that the signal strikes home, 
as a personal message, through flashing on 
directly ahead; that drivers obey, not 
because of the sign, but because of the 
nearby gendarme! And _ one speaker 
favoured a signal audible as well as visual. 

(b) Modification of the Roundabout Ter- 
minal.—For future motorways, in view of 
the shortcomings of the London-Birmingham 
terminal roundabouts (e.g. average eleven 
accidents each, in the year, compared with 
4-6 at other types of interchange or junc- 
tion), it was conceded that a flyover type of 
terminal should be considered when a 
motorway ends on a trunk road of high 
speed value. One terminal was reported to 
be running to its design capacity already, at 
peak hours, lending point to this relaxation 
of the standard termination. An alternative 
put to the meeting was that, as the motor- 
way approached its terminal roundabout, 
the carriageway should be curved, to a 
diminishing radius, compelling drivers to 
slow down (or run off the road !) This gave 
rise to some discussion on curves as the 
principal factor in the design of a road for a 
certain speed. It was suggested that since a 
road is a structure, on a par with a building, 
motorists should become as accustomed to 
speed limitations as warehousemen are to 
floor loadings. On urban motorways sharp 
curves would be necessary and speed limits 
therefore unavoidable. ‘Another speaker 
despaired of keeping traffic down to the 
design speed of a road by means of sign- 
boards ; the one essential in his opinion was 
a very gradual change of curvature. There 
was a word of warning against clever, un- 
orthodox solutions—the drivers would be 
found to be not so clever. 

(c) Central Bridge Piers—Some of the 
bridge piers on the central reserve have steel 
guard fences, others have elongated concrete 
plinths. During the year four accidents 
occurred through vehicles hitting the guard 
fences and no serious injuries resulted ; but 
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the concrete plinths featured in nine acei 
involving five serious or fatal casualties 
paper stated that, although this may hy 
been a chance effect, it would be prudent t4 
provide guard fences. The cost of 
accidents would have justified the speng: 
of an extra £1800 on each of the ninety-seven 
bridges in order to dispense with central 
piers. One engineer was confident of Pro- 
ducing designs for clear-span bridges, UP to 
a skew of 40 deg., within this economic 
requirement. Another expressed the view 
that, without central piers, motorway bridges 
would rise in cost by at least 30 per cent. 
it would be difficult to decide that this was 
the right way to spend the money. Appear. 
ance was mentioned as a possible, unpre. 
dictable factor. 

(d) Anti-dazzle Screens.—The paper gaye 
the accident figures for the two-mile section 
of MI with an anti-dazzle screen (miles 
34-36), and compared them with those of a 
control section (miles 36-38) carrying the 
same traffic. In 94 months there had been 
3-70 accidents per 1000 yards on the screened 
section and, on the control section, 3.63 per 
1000 yards. The casualties, per 1000 yards, 
were 1-71 on the screened section and 4.59 
on the control section; but two of the 
fifteen accidents on the control section had 
happened to produce nine of its ninteen 
casualties ; it cannot be assumed, at this 
stage, that screening positively saves casual- 
ties. Screening does produce, however, a 
Significant increase in the proportion of 
accidents in which trespass on the central 
reserve is involved ; the proportion was 
9 : 13 on the screened section, compared with 
3 : 15 on the control section. On a statistical 
basis the apparently compensatory decrease 
in the frequency of other accidents on the 
screened section narrowly fails to qualify as 
significant. Speakers on this subject were 
unanimous that screening is a comfort, and 
there was support for the view that, in this 
and other matters, comfort should be 
allowed more weight ; it was suggested that 
in the long run it pays to make things easier 
for the driver ; some New Zealand research 
had pointed to that conclusion. One speaker 
maintained that every foot of extra width 
of the central reserve helped to reduce 
dazzle, but another authority stated that 
the carriageway spacing would need to be at 
least SOft before it could be of any real help. 
The paper stated that on MI dazzle had 
proved less of a problem than had been 
expected, “‘ mainly because so many drivers 
use dipped headlamps”; but one of the 
speakers varied this, saying that drivers 
make do with dipped lights because otherwise 
there would be a dazzle problem. Another 
speaker, who claimed to be a frequent user 
of MI by night, revealed that it had never 
entered his head to dip his lights ; he much 
enjoyed the fence, and there ought to be a lot 
more of it: he hoped he had not caused 
accidents by keeping his lights up. He was 
reassured on the last point ; in the whole 
year only three accidents had been attributed 
to dazzle. 

(e) Guard Fences.—The paper recorded 
that of the fifty-eight accidents in which a 
vehicle crossed the central reserve, only 
seven involved collision with an opposing 
vehicle ; and of these seven only three 
involved serious or fatal casualties. A guard 
fence between the carriageways might have 
reduced the severity of those three accidents, 
but it would also have increased the severity 
of some of the remaining fifty-five, and—as 
the anti-dazzle fence had shown—it would 
have created a new family of accidents, 
through being hit by the vehicles that stray 
on to the central reserves harmlessly when 
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is no obstruction. Nevertheless many 
ontributors to the discussion showed re- 
juctance to deprive the guard fence of the 

tus its name seems to give it as a safety 
- sce It was argued that accidents caused 
“ vehicle coming across from the other 
carriageway could be of such gravity that they 
deserve to be set in a class apart ;_ some 
spectacular examples were given, but “ seven 
chances out of eight of a clear run” made 
for an effective reply. The shoulders were 
prought into the discussion. It was affirmed 
that in more than half of the motorway 
accidents vehicles run off the carriageway, 
and thirty per cent of them overturn. The 
overturning, which adds greatly to the 
damage and casualties, is caused by ground 
obstructions or inequalities, often only 
in or 3in high or deep, on the central reserve 
or beyond the hard part of the shoulders ; 
levelling off was suggested to be of at least 
equal importance with the removal of all 
unnecessary upright obstructions. One 
speaker confessed to being bemused by the 
logic of all this concern for vehicles that run 
off the road when the original idea was to 
provide only something for them to run on. 
Foreign experience of this problem emerged 
during the discussion ; this seemed to show 
that as the density of the traffic on a motor 
way increases so does a central guard fence 
tend to save more accidents than it causes. 
When MI carries 60,000 vehicles a day a 
lightweight barrier, possibly of cable type, 
may be an asset; and when MI carries 
130,000 vehicles a day a guard fence may be 
justified. Meanwhile M! does not carry 
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one-fifth of that traffic, and fully satis- 
factory barriers and guard fences have yet 
to be designed. 

(f) Signs, Lane Marks, Margins.—The 
present signboards were criticised as un- 
necessarily large, correspondingly costly as 
erections subjected to wind pressure: the 
wide margin around the wording could be 
dispensed with. This was admitted, but any 
change would lead to an outcry that their 
appearance had been ruined! Development 
of improved signs for emergencies and road 
works on motorways is in hand. As an 
instance of disregard for the present incon- 
spicuous lane marks, a speaker told of driving 
at about 60 m.p.h. in the centre lane of M1 
when a car overtaking him went by rather 
close alongside : it too was being overtaken! 
There was general agreement that surface 
markings need to be stronger. For the lanes, 
it was suggested that marks should be 12ft 
long and Ift wide. The marginal strip was 
considered to require a width of 18in, and 
there was support for the view that it should 
stand a little proud of the road surface. 
It has been found that the visibility of marks 
can be greatly improved by giving them an 
appropriate texture in addition to their 
colouring, and the meeting was led to expect 
that improvements of that sort would begin 
to materialise before very long. 

The meeting attracted a widely repre- 
sentative attendance. On only two points 
that arose was there any dearth of expert 
witness ; safety belts were an unknown 
quantity, and there was no shadow of 
evidence in support of a speed limit for M1. 


Road Research Laboratory Open 
Days 


AST week the Road Research Laboratory held 

its open days on May 3 and 4, which this 
year were not only at the Laboratory’s premises 
at Harmondsworth, but also at the new test track 
at Crowthorne, near Bracknell, in Berkshire. 
The work of the Laboratory’s “ Materials and 
Construction ” division and also of its Tropical 
section was to be seen at Harmondsworth, and 
of its “ Traffic and Safety ” division at Crow- 
thorne. The Minister of Science, Lord Hailsham, 
visited the new track at Crowthorne on May 1. 
The work of the Traffic and Safety division, 
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particularly where it involves use of the test track, 
has rather caught the attention of visitors this 
year, and is briefly exemplified in the following 
paragraphs. 

The Test Track.—The new track will be used 
primarily for research in traffic and safety 
measures with particular emphasis on vehicle 
behaviour. It is 3 miles long, in the form of a 


figure eight with a large paved area in the centre, 
as shown in the sketch ; it contains a number of 
different test sections and varying types of road 
Light coloured and dark coloured 
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surfaces. 






Layout of the road research 
track, Crowthorne 
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sections will be used to study the effect of colour 
of road surface on visibility with headlamps. 
Provision has also been made for determining 
the effect of various types of street lighting on the 
visibility of vehicles, cyclists and pedestrians. 

The high-speed section, where speeds of 
100 m.p.h. can be reached, is approached by a 
banked bend, covered with typical road surfacings 
which can be kept wet by a built-in system, fed 
from a large supply tank, so that skidding and 
braking studies can be made. 

Beneath another section there is a laboratory 
with a glass panel let into the surface of the track. 
Photographic studies can thus be made of the 
contact areas of tyres as vehicles are driven over. 

The track is also constructed to experiment on 
the guidance and control of vehicles. Wires laid 
below the surface will emit signals which can be 
detected by simple electronic devices in the 
vehicles. Similar electronic devices using ener- 
gised wire loops in the track surface may also be 
used to warn vehicles of other vehicles ahead. 

The very large paved area will be used for 
investigations on the layout of road junctions, 
including experiments on traffic signals, trials of 
new types of vehicle detectors and control systems 
for use at isolated junctions and at groups of 
junctions or at combinations of junctions. 

Use of Guidance Cables——A demonstration 
showed some of the work so far carried out at 
the Laboratory in applying electronic guidance to 
vehicles. It does not yet form a major part of the 
Laboratory’s research programme and it is still 
in the early stages of development, it is pointed 
out, but the Laboratory considers that its potential 
value in dealing with a number of serious road 
problems, such as fog, is considerable. 

A demonstration car was driven down the long 
straight of the research track with its windscreen 
blacked out. The driver was guided simply by his 
instruments, actuated by two coils at the front of 
the vehicle with the guide wire on the ground 
midway between them when on course. 

On the bend leading from the long straight in 
the direction of the terminal area another use 
of electronic devices was shown. This operated 
warning lights when cars came within the area 
of detector loops buried in the road, so that follow- 
ing vehicles could be warned of possible hazards 
ahead. Similar detectors can be used to check 
the speed of passing vehicles. 

A possible result of these investigations might 
be to link the signals direct to the controls and 
thus drive a car automatically. Roadside signals 
fed into the car would relate how far ahead and 
how fast the other cars are travelling. Inside the 
car a computer would automatically decide the 
point at which the brakes should be applied to 
avoid collision. They could be applied auto- 
matically. A question to be examined in the 
future, the Laboratory states, is whether com- 
pletely automatic vehicles might offer advantages 
on high-speed roads ; it is possible that they 
might allow more vehicles on the roads as they 
might reduce the period between the receipt of a 
signal and the operation of a control. 

Readers interested in this topic might well refer 
to the article “ Electronic Control of Road 
Vehicles *’ and the comment thereon published 
in THE ENGINEER of July 29,1960. 

Skidding.—A demonstration was given at the 
end of the long straight, of the greater resistance 
to skidding that can be achieved by using tyres 
with tread rubber having a high hysteresis loss. 
Similar cars with identical braking systems were 
stopped with wheels locked on a slippery surface. 
The Laboratory points out that the car fitted with 
normal tread rubber tyres travelled farther before 
coming to rest, and experiments have shown that 
there can be a 14 per cent reduction in braking 
distance with high hysteresis tyres. 

In another demonstration a car was stopped by 
braking with (1) all wheels locked ; (2) front 
wheels locked only and (3) rear wheels locked. 
In the first two cases the car continued on course, 
but in the third it skidded and swung round 
violently. A car with the rear wheels locked is 
inherently unstable directionally. To prevent 
this the Maxaret system, originally designed to 
prevent aircraft wheels locking, has been 
developed by the Laboratory, in co-operation 
with the Dunlop Rubber Company. It operates 
by releasing the pressure in the braking system 
when the wheel slows down at more than a 
predetermined rate 
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Letters to the Editor 


MILLIONS TO BE SAVED? 


Sir,—Mr. Harding (May 5) digs over 
much old ground, in which I will not attempt 
to follow him, but his rather startling 
suggestion that, whereas railways are in their 
infancy motor transport has nearly reached 
its limits of development, is a noteworthy 
example of the naive and totally unsub- 
stantiated statements with which the oppo- 
nents of railway conversion attempt to 
blanket the (to them) unpalatable facts of 
the situation which have emerged. 

Another example is the incredible picture, 
painted by Mr. Harding and others, of 
central London decimated and carved up 
by rail loops provided at the main terminals, 
which would emerge and intertwine in the 
heart of the metropolis like some town- 
planner’s nightmare of a snake pit! If Mr. 
Harding wants loops—a very sound idea— 
there is only one way to provide them: to 
use vehicles which can turn within the 
confines of the present rail terminals, that is, 
road vehicles. 

Mr. Bayley (May 5) hits the nail on the 
head in pointing to the refusal of the authori- 
ties concerned with transport to ascertain 
and examine the basic facts upon knowledge 
of which, alone, a sound traffic policy can 
be based. It is incredible that with stark 
crisis facing the transport industry, on which 
the whole economy of the country depends, 
men with closed minds, filled with precon- 
ceived and unexamined notions, should be 
“directing” transport policy. Can we 
blame any but ourselves for the results if 
we accept, without challenge, an attitude of 
blind faith at the Ministry of Transport 
that “‘we shall always need a railway 
system”: an attitude which finds it totally 
unnecessary to question or examine the 
truth of this statement? Can we blame any 
but ourselves if, knowing full well that 
vehicle increases are outstripping road 
capacity by leaps and bounds, we accept as 
adequate a policy based on _ miserably 
inadequate plans for road construction and 
an obsession with “ traffic-tinkering ’’ which 
has little relevance to the total transport 
problem in its terrifying size and urgency? 

The Railway Conversion League has 
pointed to a way out of our otherwise 
insuperable traffic problems : it is the only 
body to have put forward a practical and 
comprehensive overall plan. Yet some who 
have taken part in this correspondence have 
appeared to be concerned only to blanket or 
discredit proposals which run counter to 
their subjective likes and dislikes, without 
any appreciation of the fact that if these 
proposals are unacceptable then alternatives, 
which can certainly be no less drastic, must 
be found. The challenge to put forward 
adequate alternatives has been ignored. The 
alternatives now seem to be that we either 
accept defeat and await with resignation the 
inevitable disastrous consequences of national 
transport failure or we do what you, Mr. 


Editor, have several times advocated, namely, 
we put in hand the necessary pilot schemes 
of conversion which will either support or 
refute the theoretical proposition which has 
been put forward and which criticism has 
failed to destroy. 

M. J. DOUGLAss 

Railway Conversion League, 
Guildford, 
May 6, 1961. 


Sir,—At various stages in the railway 
conversion correspondence which has recently 
enriched your columns the need to convert 
disused lines has been mentioned. To this 
there appears to have been little objection— 
and even a little support from some who 
strongly object to wholesale conversion. 
These lines, like the rest of the railway 
system, were built to exacting standards 
with minimum. gradients, no acute bends 
and to allow the easy passage of vehicles 
over 60ft long and 9ft wide along a number 
of lanes (or tracks) pre-determined by the 
anticipated traffic. 

The main objections to conversion appear 
to come from those who feel that (despite 
the fact that the majority of all types of 
traffic is now handled by our pathetically 
inadequate roads) busy railways are un- 
suitable for conversion. Presumably these 
critics would not argue that conversion 
would be so successful that it would produce 
voluminous traffic where rail-bound patron- 
age dwindled away. These lines would appear 
to be ideal for a demonstration of the 
advantages—or otherwise—of conversion. 

Government spokesmen now speak with 
little confidence about the financial success 
of the multi-million railway schemes at 
present under way; they have ample 
precedent for doing something both con- 
structive and cheaper in the way of catering 
for new (road) traffic on disused permanent 
ways to supplement the “ purposeful slim- 
ming’ of the railways now advocated by 
Mr. Marples. 

In this country we rightly have laws to 
save the most modest and little used footpath 
from extinction but when a _ beautifully 
engineered permanent way becomes re- 
dundant, the only enquiry for which there is 
legislative provision considers whether the 
RAIL service should be discontinued. The 
basic question of whether the ROUTE 
should be destroyed is entirely ignored. 


H. BARRS 
Birmingham, 
May 4, 1961. 
Sir,—Judging by Mr. Lloyd’s letter in 


your issue of April 14, the R.C.L. is running 
out of ammunition in its abortive attempt to 
prove railways inferior to roads in respect of 
mass transit. The buses using Lincoln 
Tunnel, New York, are normal American 
forty-eight-seat vehicles which carry an 
unlimited number of standees—say, forty- 
eight, totalling ninety-six. To move 25,000 
people requires 261 buses. How much more 
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efficient to do the job with thirty-two 
800-seat trains! It is utterly ridiculoys for 
Lloyd to play on sentimentality and Suggest 
treating vehicles as humans ! What Problems 
does he think this will solve ? 

His further statement “ moreover, ordin 
surface railways have only about One-third 
the capacity of an underground line” jx 
equally incredible. Why should this be go 
From which facts does he derive the state. 
ment ? Anybody with any knowledge of 
railways knows that underground, surface, 
or elevated sections are of equal Capacity : 
it is merely a question of adapting the line 
to the circumstances. The R.C.L. have stil] 
not produced any facts. 

Mr. Watkinson, on April 21, overlooks the 
natural tendency for people to congregate in 
large numbers. It is quite clear that com. 
merce in general does not want to decentralise 
—witness the gigantic office blocks still being 
erected in London. There are many reasons 
for this, but whether we have railways or 
not will not alter them. 

I am also grateful to Mr. Thornton for his 
suggestion to re-introduce trams to our 
cities. For anybody who wants an example 
of the results of replacing railed vehicles 
with “free-flowing ’’ buses (“ flexible” jis 
the official term), the London Transport 
tramway replacement is outstanding. Mil- 
lions of passengers were lost because buses 
just could not cater for the crowds which the 
trams took in their stride. Operating costs 
went up, fares followed suit, and people 
bought cars which they did not really want. 
The R.C.L. are proposing a continuation of 
this policy. Developments in Europe, with 
tramway extensions and 250-passenger cars 
manned by a crew of two, show what Britain 
lacks in the way of local feeder services to 
suburban railways. In both the short and 
long run, rail services are supreme, and this 
is internationally recognised. Yet a handful 
of amateurs try to tell us otherwise! Can 
they wonder that they have made no tangible 
progress in three years of high-pressure 
propaganda ? 

E. RELTON 

Leyton, 

London, E.10. 
April 25, 1961. 


Sir,—I do not know from where Mr. J. V. 
Walker gets his figures on road expenditure 
(Letters, April 14). 

The following figures, except where noted, 
are from “ Basic Road Statistics” British 
Road Federation. They are for 1958. 


Road Expenditure : 


Central Government ... £56,418,000 
*Local Authorities ... 76,769,000 
Police (for roads) ... 50,000,000 Mr. Walker's figure 


Cost of road accidents to 


hospitals... ... 5,000,000 My own guess 
Total ... ...... -£188,187,000 
Motor taxation total £564,000,000 


* This includes cost of road lighting, sweeping and gritting in 
times of snow and ice. 


I have left out Mr. Walker’s £200 million 
for road accidents because vehicle owners 
subscribe to insurance for this or pay for it 
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jves. This does not concern the 


ent financially. 
-_ so worth noting that the Road 


is al 
wal Laboratory said the cost of road 
4 delays in 1957 was £500 million, and 


be £2000 million by 1966 ! 
oe the Editor would like to act as 
arbitrator On the matter of statistics. How- 


ever, what we need is a pilot scheme. 
: J. E. Huson 


Worthing, 
Sussex. 
April 27, 1961. 


sir.—In connection with the controversy 
raging about abandoning railways and con- 
verting the formation to roads, the following 
figures are quoted by the International Railway 
Journal who advise that the originator is 
Professor W. W. Hay, of the University of 
I have grouped them for con- 














Illinois. 
venience. 
| Tons moved 
’ | Hp. 100 miles 
| required | on level by 
Resistance} perton | 1 gallon 
per ton at, (net) | of fuel 
m.p.h. | 
$0-ton freight car ose 6 Ib -- om 
ighway semi- 
ge 0 i oad. ae 7-00 1-00 
10,000 ton Cargo ship ...| 133 Ib* | 0-25 8-00 
Passenger cars . . _ 15-00 po 
Cargo planes ... --- + | _ 
Passenger trains ee - t , _ 
Freight trains... ... ---| 4 2-64 5-40 











Eighteen Highway lanes, 12ft wide, required to transport same 
number of passengers as a two-track railway line. 
*Purely theoretical. No cargo ship moves at 40 m.p.h. 


normally. 


The Journal goes on to say: “ The rail- 
ways have nothing to fear, and a very great 
deal to gain, from such inquiries as those of 
Professor Hay. The superior economy of 
railways for most transportation work lacks 
adequate recognition, because human factors 
cloak its superiorities.”” 





R. C. McILLERON 
Bulawayo, 
S. Rhodesia, 
April 12, 1961. 


STIFFNESS OF A CRANE JIB 


Sin—I welcome Dr. Gercke’s interesting 
and erudite contribution to the subject of 
the equivalent buckling lengths of crane jibs 
in your correspondence columns, December 
30, 1960, following the publication of the 
article on “‘ Stiffness of a Crane Jib” by 
myself and Eden on July 29, 1960. His 
observations underline my impressions that, 
whereas considerable (indeed out-of-propor- 
tion) attention has been paid to simple 
Euler buckling of struts, insufficient attention 
has been given to the overall buckling of 
frameworks, involving interaction between 
all members. How else can we explain the 
fact that, with the advent of plastic design 
of tall frameworks, the study of “ frame” 
instability (references 1 and 2 of the original 
paper) has emerged apparently as a new 
and mysterious subject? 

Dr. Gercke obtains the same algebraic 
results as the authors using trigonometrical 
functions, but does not appear to have 
appreciated why the analysis of the crane 
jibs was based on stability functions. By 
80 doing, the presentation was brought into 
line with the most recent developments in 
the analysis of frameworks. (Tables of 
stability functions are available in this 


country of which those obtained by Merchant, 
Livesley and Chandler from an electronic 
computer are the most extensive.) 

It is worthwhile reviewing the develop- 
ment of frame analysis starting with the 
well-known moment-distribution methods of 
Hardy Cross, allied to the relaxation methods 
of Southwell. Bolton? has shown that this 
technique may be developed to solve extensive 
redundant frameworks in an elegant manner. 
James? in America was the first to adapt the 
Hardy-Cross moment distribution procedure 
so as to account for instability considerations 
by using carry-over factors and stiffness 
corrections. This is the meaning of the 
functions s (=modified stiffness) and c 
(= carry-over) in Merchant’s recently im- 
proved form of this procedure, which was 
adopted by the authors for use in the crane 
analysis. The point here is that nowadays 
complex frames with instability and even 
with plastic hinges can be solved fairly 
easily by such relaxation methods ; this 
analysis would be unthinkable expressed in 
terms of trigonometrical functions. With 
the further development of modified stiffness 
methods, see Wood and Goodwin*® and 
Bolton,* the same stability functions can be 
used to discover most rapidly the critical 
loads of frameworks, when the overall 
stiffness of the frame approaches zero, 
without undertaking a moment distribution 
process at all, in which process the moments 
would in any case then be tending to infinity. 

It would appear that Dr. Gercke and the 
authors are in agreement that some recogni- 
tion of this dependence of the equivalent 
length of members of frameworks on the 
overall buckling of the frame itself should 
receive more attention by designers. 
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R. H. Woop 
Building Research Station, 
Watford, 
April 28, 1961. 


DISEASES OF WORDS 


Smr,—The Swansea conference of the 
D.S.I.R. to which you referred in your issue 
of April 28 could have included among 
problems of communication the ailing among 
existing words. Currently we have a com- 
mon “ appendicitis ”’ noun which a hospital 
might well operate on ; it is “ instrumenta- 
tion.”” How did it come to get appendicitis ? 
We have a group of verbs which, assuming 
the appendix “-ation,” form associated 
nouns, an admirable and native habit. Thus 
we have organise, organisation ; observe, 
observation ; abominate, abomination. But 
a recent passage reads: “...it did not 
require any instrumentation to discover 
that some tyres cause the vehicle to run in a 
curved path.” Is the noun “ instrument ” 
not noun enough ? When you accept this 
irregular idea you must also be ready to 
accept its logical consequence. When pro- 
viding tools you must refer to toolation of a 
job and measure its productivity by timation. 
If we want a new foreign language, here is 
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the way. If we do not, let us give thought to 
what exists and stick to stable English. 
W. D. ARNOT 
Nuneaton, 
Warwickshire, 
May 2, 1961. 


CANADIAN PACIFIC 
TRANSCONTINENTAL TRAINS 


Sir,—I have noticed another slip in the 
concluding article of the Trans-Canadian 
series, March 10 issue, page 366 near the bot- 
tom of the first column : “ It was on these two 
points—the necessity or otherwise for fire- 
men on passenger and yard diesel engines— 
that the Unions and the Company locked 
horns a couple of years ago.” For “ pas- 
senger” read “ freight,” and similarly near 
the top of the next column. A fireman is 
not needed in the cab of a freight engine as 
the steam-heating generator is not in opera- 
tion, and as the head brakeman of a freight 
rides in the cab, anyway, there are two men 
in residence without the fireman, who is 
neither ornamental nor useful. 

EDWARD H. LIvESAY 

Victoria, B.C., 

April 21, 1961. 


Book Reviews 


Chemical Engineering Practice. Vol. 10: 
Ancillary Services. By HERBERT W. 
CREMER and SIDNEY B. WATKINS. . Butter- 
worth and Co. (Publishers), Ltd., 4 and 5, 
Bell Yard, London, W.C.2. Price 100s. 

THIS is the tenth of the twelve volumes of the 
treatise on Chemical Engineering Practice, 
of which Mr. Herbert Cremer is the general 
editor and Mr. Sidney Watkins the managing 
editor. The earlier volumes cover the princi- 
ples and practice of Chemical Engineering 
technology, whilst the later, of which the 
present work is one, deal with those subjects 
of which a knowledge is necessary to anyone 
setting out to design or to operate a chemical 
factory. 

There are eleven sections and fifteen 
authors, so in a short review it is not possible 
to treat each section individually. The early 
part of the book deals with fuels. First, 
a general article followed by sections on 
solid, liquid and gaseous fuels and then a 
section on combustion systems for all types 
of fuels. These chapters are admirably clear 
and well presented, with very full lists of 
references which would be useful to anyone 
wishing to become expert on a particular 
aspect. One takes it that the book is addressed 
mainly to those who will either place the 
contracts for the equipment of a factory or 
will operate a factory, as distinct from the 
engineering firms who will manufacture 
and install the plant, and these chapters on 
fuels, as well as those following on steam 
and electrical installations, are excellent from 
this point of view. For such readers with a 
general rather than a specialist interest com- 
promise is necessary on the degree of detail 
to be introduced. This a matter of personal 
judgment which is always open to criticism. 
The electrical engineer, for example, might 
with some justification say that sixty pages 
devoted to electrical installations, excellent 
though they are as a summary treatment, 
are rather meagre compared to sixty pages 
devoted to gaseous fuels. For all the subjects 
treated, however, one can safely say that the 
chemical engineer who has mastered what 
this volume has to teach him, will be well 
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equipped to handle the specialist engineering 
firms with whom he will have to deal. 
Water is a vital raw material to the chemical 
industry. A chapter on “ Water Supplies ” 
reviews the sources and the methods of 
collection, abstraction and distribution of 
water for public supply and for industrial 
use. The chapter on “* Water Quality ” deals 
with the quality of natural water and the 
methods by which it is treated to make it 
suitable for drinking or for meeting specialised 
industrial requirements. Attention is drawn 
to the fact that industry often requires much 
more complete treatment than is adequate for 
public potable supplies. Some _ readers 
may be disappointed at the rather brief 
treatment given to boiler feed water treat- 
ment, particularly in relation to _ high- 
pressure boilers, but, as has been said, a 
volume of this kind is necessarily a com- 
promise. 
“* Effluent Treatment and Disposal ” covers 
a complex subject with a comprehensive- 
ness and excellence that one might expect 
from the author, who is a leading authority 
in this field. The methods by which industrial 
effluents can be treated for the removal of 
solids and organic matter before they can be 
safely discharged to rivers is of great and 
ever-increasing importance to many in- 
dustries and not least to the chemical industry. 
The final chapter on “ Airborne Effluents ” 
is again a subject of increasing importance 
as higher standards are rightly being insisted 
upon by the community at large. Existing 
legislation on air pollution is reviewed and 
the nature of pollution and its detrimental 
effects are dealt with. The author wisely 
stresses the desirability of removing the 
discharge at the source by more efficient 
processes. Chemical engineers might have 
appreciated rather more information on the 
choice of equipment for dust and grit sup- 
pression and on the factors involved in the 
selection of chimney height. These are 
complicated questions, however, which are 
difficult to summarise in a single chapter. 
Previous volumes of this treatise have 
reached a high standard and the present 
work maintains that standard and can be 
recommended as a thoroughly useful guide to 
matters of importance to the chemical 
engineer. 


Selected Papers on Stress Analysis. The 
institute of Physics Stress Analysis Group 
Conference, Delft, 1959 ; Chapman and 
Hall, Ltd., 37, Essex Street, London, 
W.C.2. Price 50s. 

THERE were fifty-one papers, almost exclu- 

sively devoted to methods and applications 

of experimental stress analysis, presented at 

an international conference in Delft in 1959. 

In this volume eighteen of these papers have 

been reproduced in their complete form in 

either English, French or German with 
abstracts in all three languages. The remain- 
ing thirty-three papers have been summar- 

ised briefly at the end of the volume and a 

list of authors, addresses and titles of these 

papers has also been included. 

In a work of this kind it is impracticable 
to give details of the content of papers and 
it would be invidious to select some for 
praise or criticism since they all represent a 
contribution to knowledge and any reader 
would have his own preferential interest in 
the various topics discussed. The papers 
reported in full are largely concerned with 





new or improved experimental techniques. 
There are seven dealing with the principle 
and application of photoelasticity and three 
on the electrical resistance strain gauge 
method. Other topics covered include exten- 
sometry, moiré fringes, an electrical screen- 
ing technique and the use of sliprings. Two 
papers consider problems of stress analysis 
from a theoretical viewpoint. 

The summary of the remaining papers 
contains about fifty words on each and is 
merely sufficient to indicate the field of study 
and the technique employed. Some of 
these are or will be published elsewhere and 
as the authors’ addresses are provided it is 
therefore possible to obtain more detailed 
information if required. It is convenient to 
quote from the summary that “ Several of 
the applications are to branches of civil 
engineering such as buildings, foundations 
and railways. Others relate to electricity 
supply and mining, whereas a few deal with 
vibrations and other branches of mechanical 
engineering.” 

Many of the investigators have employed 
resistance strain gauges, while some have 
made use of photoelasticity, brittle coatings 
and what was then the new replica technique. 
A work of this kind, apart from the intrinsic 
value in the information contained, does a 
valuable service in placing on record the 
transcendence of national boundaries by 
such conferences. 


Notes on Operations Research. Assembled 
by the Operations Research Centre, Massa- 
chusetts Institute of Technology. Crosby 
Lockwood and Son, Ltd., 26, Old Bromp- 
ton Road, London, $.W.7. Price 30s. 

THE correct title of this book should be 

“* Notes on Operations Research Techniques 

for Mathematically Trained O.R. Workers ” 
under that title, and for the restricted 

class of people for whom it was compiled, 
it is an excellent book, but it is certainly not 

a “ missionary ” book for the interested and 

uninstructed, or a manual for the beginner in 

O.R. 

The book is an assembly of material from 
lectures on O.R. at M.I.T. and in courses on 
that subject organised under the auspices of 
M.I.T. The extreme emphasis on techniques 
is indicated by the fact that the chapter on 
“ Organisation of O.R. Groups” occupies 
only two pages. 

For the expert this is an interesting and 
intriguing. book even on the basis of the 
range of techniques considered. The titles 
of the chapters in techniques are: “ Prob- 
ability,” ‘‘ Search,” ‘* Markov Processes,” 
“* Queuing,” “‘ Control Processes,” “* Sequen- 
tial Decision Processes,” “ Reliability and 
Maintenance Informations,” “‘ Theory Pro- 
duction Scheduling,” “ Simulation of Ran- 
dom Processes."” Though these may sound 
remote to the uninitiated, the fact is that all 
have highly practical applications ; for 
instance, the U.S.A. is supposed to be ahead 
of the U.S.S.R. in technical use of satellites 
because it makes better use of data supplied 
through “Information Theory,” and 
“* Simulations” is proving a very powerful 
aid to management in solving a variety of 
problems. Each chapter concludes with a 
number of “ homework” problems, all of 
a highly practical character: for example, 
““A television company wishes to set up 
a network . . . which lines should be chosen 
to form the shortest possible network joining 
the nine cities shown in the diagram.” 
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Books Received 


Foundations and Soil Properties. By R 
mond. Macdonald and Co. (Publishers), “me 
Maddox Street, London, W.1. Price 30s. bin 

The Shipping World Year Book and Who's w, 
Edited by Donald Maxwell. The Shipping ‘won 
127, Cheapside, London, E.C.2. Price 60s. ‘ 

South African Mining and Engineering Ye 
1960-61. Argus South African Newspapers - 
85, Fleet Street, London, E.C.4. Price 845, °° ” 

Riittelbeton. By Professor Dr.-Ing. habil 
Walz. Verlag Von Wilhelm Ernst & Sohn, Bon” 
Wilmersdorf, Western Germany. Price DM.16.80, : 

University Entrance: The Basic Facts. Second 
edition. The National Union of Teachers, Hamilton 
House, Mabledon Place, London, W.C.1. Price 4s, 

Engineering Measurement and Inspection. Edited 
by A. T. Collins. George Newnes, Ltd., Tower 
— Southampton Street, London, W.C.2. Price 


Materials Selection for Process Plants. By Russel) 
E. Gackenbach. Reinhold Publishing Corporation 
Chapman and Hall, Ltd., 37, Essex Street, London, 
W.C.2. Price 68s. : 

Directory of Nuclear Reactors. Vol. \1. Research 
Test and Experimental Reactors. International 
Atomic Energy Agency, Karntner Ring, Vienna | 
Austria. Price 24s. 

Introduction to the Theory of Linear Differential 
Equations. By E. G. C. Poole. Dover Publications, 
Inc., 180, Varick Street, New York, 14, New York. 
Price 1.65 dollars. 

The Calculus of Extension. By Henry George 
Forder. Chelsea Publishing Company, New York, 
N.Y., 50, East Fordham Road, New York 68, N.Y, 
Price 4.95 dollars. 

Magnetic Materials in the Electrical Industry, 
Second edition revised. By P. R. Bardell. Macdonald 


and Co. (Publishers), Ltd., 16, Maddox Street, 
London, W.1. Price 32s. 6d. 
Obituary 


LIEUT.-COLONEL R. K. MORCOM 


WE regret to announce the death of 
Lieut.-Colonel Reginald Keble Morcom, 
C.B.E., which took place on May 8 at the 
age of eighty-four. Reginald Keble Morcom 
was born in Cornwall in 1877, the son of 
Alfred Morcom, one of the founders of the 
Birmingham engineering firm of Belliss and 
Morcom, Ltd. He was educated at Marl 
borough and Trinity College, Cambridge, 
where he took his M.A. degree. Colonel 
Morcom served throughout the 1914-18 war 
in the Royal Engineers, and was mentioned 
in dispatches. In 1919 he was made a 
C.B.E. 

His early engineering training was received 
at G. E. Belliss and Co. (as the firm was 
then styled) and Siemens Brothers, and 
except for the period when he was on wat 
service, Colonel Morcom spent the whole 
of his long career in engineering with Bellis 
and Morcom, of which he was elected a 
director in 1904. He became chairman of 
the company later, and retired from this 
position two years ago. Colonel Morcom 
also became chairman of W. Sisson and 
Co., Gloucester, in 1948. 

Colonel Morcom was a member of the 
Institutions of Civil, Mechanical and Elec- 
trical Engineers, and of the Royal Institution 
of Naval Architects. 
the British Economic Mission to the Far 
East in 1930, a vice-president of the British 
Electrical and Allied Manufacturers’ Asso- 
ciation and of the Federation of British 
Industries. Besides his many business and 
professional institution interests, Colonel 


Morcom found time to take part in municipal 
affairs and was a former member of Birming- 
ham City Council. 





He was a member of 
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Gas Entrainment in the Dounreay 
Fast Reactor 


Tue causes of gas entrainment in the liquid- 
metal coolant circuit of the experimental fast 
breeder reactor at _Dounreay have been estab- 
jished and the engineering modifications neces- 
sary to prevent this entrainment are well in 
hand, states the U.K, Atomic Energy Authority. 

it will be recalled that the Dounreay Fast 
reactor (D.F.R.) is an experiment On a semi- 
industrial scale to investigate problems associ- 
ated with this type of fast breeder system and to 
ead to a development of a system from which 
civil power fast breeder reactors can be designed. 

The importance of the fast reactor is that it 

offers the best hope of burning economically, 

the plutonium produced in quantity by the 
current civil stations. One of the key problems 
of the fast reactor arises from the small size of 
its core, which means that very high heat ratings 
are involved. D.F.R. core is a cylinder 21in by 
din high with a design heat output of 60MW. 

Liquid metals are the only suitable coolants 

for removing the large quantities of heat gener- 

ated from such small volumes, and in D.F.R. 
an alloy of sodium and potassium is used. This 

alloy oxidises extremely easily and therefore 

ignites if exposed to air. Consequently the 
spaces above the coolant in the reactor must be 
filled with an inert gas ; nitrogen is the gas used 

for this purpose in D.F.R. 

During the first physics experiments in_ the 
D.F.R. programme small changes of reactivity 
were noticed, which were found to be due to 
bubbles of nitrogen becoming entrained in the 
sodium/potassium coolant passing through the 
core. Gas entrainment is a serious problem 
not only because of the reactivity changes which 
result, but because, under power conditions, the 
heat transfer properties of the coolant would be 
impaired. leading to local hot-spots which could 
inturn bring about melting of the fuel. Prelimin- 
ary tests were made which indicated that one 
source of the trouble was the liquid metal expan- 
sion tanks above the primary circuits. A reduc- 
tion in the level of liquid metal in these tanks 
was found to be allowing gas to pass down a 
pipe which was normally filled with liquid metal. 
Further experiments in the reactor and in a 
water model showed that other possible sources 
existed. The opportunity was taken during the 
shut-down for change of core in the summer of 
1960 to instal further instrumentation and view- 
ing devices which would assist to locate the 
trouble spots. 

D.F.R. is an extremely complex hydraulic 
system with twenty-four primary circuits branch- 
ing radially from the 10ft 6in diameter stainless 
steel reactor vessel. The twenty-four circuits 
are not all of the same design and eleven varia- 
tions exist because of the requirements for 
different types of impurity removal devices 
and other vessels. The complexity of the circuit 
ruled out any comprehensive theoretical deter- 
minations of flow problems and a series of many 
hundreds of experiments under varying conditions 
was carried out to establish the mechanisms by 
which gas entrainment was taking place. These 
were found to be : 

(i) The emptying of expansion tanks, already 
described. 

(ii) The pressure drop occurring at certain 
coolant flow rates in the vertical tubes which 
form part of the control-rod mechanisms, 
causing nitrogen to be drawn down the tubes into 
the main circuit. 

(iii) A similar effect in the instrument thermo- 
couple tubes which lead down into the core. 

The tank emptying effect was found to be due 
to the blocking of certain small pipes and these 
are being cleared. Modifications are being made 
to the control rod and thermocouple tubes to 
alter their hydraulic characteristics by providing 
relief holes and baffles. $ 

At the end of this work the programme rais- 


ing the reactor power will be reviewed. So far 
the reactor has been operating at low powers 
(up to 1-4MW) to enable the physics of the 
system to be studied. The results have been 
very encouraging and the forecasts made from 
the original work at Harwell and Risley have 
proved to be accurate and well founded. 

The core of the reactor can accommodate 
special fuel sub-assemblies similar to those which 
will be used in the prototype commercial power 
fast reactor, and they are being developed by 
the Fuel Element Group. Experimental rigs 
for the prototype fast reactor fuels are also 
being irradiated in D.M.T.R. to provide the 
necessary data. 

Chemical processing of the first D.F.R. charge 
has been successfully carried out and this has 
proved the satisfactory operating characteristics 
of the processing plant. Chemical development 
work is needed for the production and processing 
of the new types of fast reactor fuels and this 
work is continuing. 

The experimental results obtained from D.F.R. 
over the next few years will be of vital importance 
to the framing of a long-term economic nuclear 
power programme. 


New Carbon-16 Isotope 


A NEW carbon isotope of mass 16 has been 
discovered by physicists of the Atomic Weapons 
Research Establishment, Aldermaston, working 
in collaboration with scientists of the Clarendon 
Laboratory, Oxford. They bombarded a carbon- 
14 target with a beam of 6 MeV tritons (ions of 
tritium, or super-heavy hydrogen) from the 
Aldermaston Van de Graaff accelerator. In some 
cases, the force of the collision was observed to 
be sufficiently great to split the triton into its 
constituents of one proton and two neutrons and 
the two neutrons were captured by the carbon-14 
to form a new isotope carbon-16. By making 
precise measurements with a large magnetic 
spectrograph on the emitted protons they were 
able to determine the mass of the new isotope to 
be 16-014702 atomic mass units. 

It was anticipated that carbon-16 would 
beta-decay like carbon-14 and carbon-1I5 but 
with the difference that the product of the decay 
would still have sufficient energy to emit a 
neutron. This was observed to occur and use 
was made of this property to measure the half- 
life. The measurements showed that carbon-16 
has a half-life of only 0-74 seconds which is 
even shorter than that of carbon-15. 

Naturally occuring carbon consists of two 
isotopes, i.e., it contains two kinds of atoms 
chemically indistinguishable but having slightly 
different masses. The most abundant isotope is 
carbon-12 which has a mass of twelve units but 
also present is 1-1 per cent of an isotope of 
mass 13. The nuclei of both isotopes contain 
six protons and differ by having respectively 
six and seven neutrons which results in their 
difference in total mass. A third isotope of 
carbon, of mass 14, does occur in nature but in 
a rather unusual way. It is created in the atmo- 
sphere by the bombarding action of cosmic-ray 
particles. It is, however, radioactive and decays 
by emitting beta-particles, with a half-life of 
about 5600 years. This isotope forms the basis 
of the carbon-14 method of dating archaeo- 
logical specimens. 

A carbon isotope of mass 15 does not occur 
in nature but it has been artificially produced in 
the laboratory as a result of nuclear reactions. 
For example, carbon-15 can be formed by 
bombarding a target of carbon-14 by fast moving 
deuterons (the nucleus of heavy hydrogen con- 
taining one neutron and one proton). As a 
result of a collision a deuteron is sometimes 
split into its constituents and a neutron is 
captured by the carbon-14 to form carbon-15. 


Like carbon-14, carbon-15 is also radioactive . 


and it decays with a relatively short half-life of 
2-25 seconds. 


Radio in Space Research 


For its 1961 Convention the British Institution 
of Radio Engineers has taken the theme of 
“ Radio Techniques and Space Research.”’ The 
Convention, the first of its kind to be held in 
Great Britain, will take place in the University of 
Oxford from July 5-8 inclusive. There will be 
five sessions with the following titles: Radio 
Techniques in Space Research ; Satellite Engin- 
eering ; Extra-Terrestrial Measurements ; Tech- 
niques in Radio Astronomy; and Satellite 
Communications. The sessions on Satellite 
Engineering and Satellite Communication will 
each occupy a full day. 

One group of papers will deal with various 
aspects of launching satellites and with the con- 
sideration of satellites themselves. Several 
papers will discuss plans for making the best 
use of available resources for launching relay 
satellites and the advanced techniques necessary 
to deal with the very weak signals received on 
the ground. Some investigations carried out 
using the Moon as a reflector will be discussed 
and also the use of satellites for navigation 
purposes. The Institution expects that about 
fifty papers will be read at the Convention. 

The technical meetings will take place in the 
Clarendon Laboratory. During the Conven- 
tion the Institution’s Clerk Maxwell Memorial 
Lecture will be given by a leading scientist con- 
cerned with space research. At the Convention 
Banquet, to be held in Christ Church Hall, 
Admiral of the Fleet The Earl Mountbatten of 
Burma, K.G. (Vice Patron and Past President of 
the Institution), will preside. 


Centralised Traffic Control and Track 
Singling 

THE first major project for centralised traffic 
control in this country, and the first to be associ- 
ated here with reducing a line from double to 
single track, has been announced by the North 
Eastern Region of British Railways. It will 
extend from York to Beverley on the York—Hull 
section, and involves the singling of the 314 
miles of double track between Bootham Junction, 
near York, and Beverley North Signal Box, 84 
miles from Hull. Double-line connections, about 
1000 yards long, will be left approaching the two 
junctions, and passing loops } mile long at 


Pocklington and 1} miles long at Market 
Weighton. The contractor for the C.T.C. 
colour-light signalling and automatic _half- 


barrier level crossing installations, is the Westing- 
house Brake and Signal Company, Ltd., 82, 
York Way, King’s Cross, London, N.1. 

The C.T.C. installation will be a “* Westronic 
multi-station system similar in principle to the 
single-station systems already operating between 
Crewe and Manchester in the London Midland 
Region and elsewhere (see our February 10 
issue, page 212). Seven of the ten intermediate 
signal boxes will be closed completely, and 
except where two boxes are to be retained for 
local control purposes, sidings will be equipped 
with ground frames for operation by train crews 
under release from the C.T.C. console at York. 
Wayside interlocking circuits and apparatus will 
be installed at eleven field stations, some of 
which will be accommodated in the existing signal 
boxes. Points at the junctions and passing loops 
will be power-operated, and telephone com- 
munication will be provided between the C.T.C. 
operator and the colour-light signals, level 
crossings, ground frames, stations, power point 
locations and field stations. 

Attendants will be retained at three of the 
twenty-three manually-operated level crossings 
on the route, one will be abolished, and nineteen 
will be equipped with half-barriers and con- 
verted to automatic working similar to the 
crossing at Spath, Derbyshire, described in our 
February 10 issue, page 217. 
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Hot Ingot Transport by Road 
Vehicle 


AMoNnG the problems introduced by the new 
processes of steelmaking now being widely 
adopted is one which is of more concern to the 
engineer than the metallurgist. Oxygen steel- 
making produces molten steel at a rate greatly in 
excess of any of the traditional methods, and the 
problem in question is that of moving the large 
quantities of steel from the producing plant to 
the next point in the process line quickly enough to 
match production rates. How this movement is 
done in conventional plants depends, of course, 
on the process—there are several in use—and the 
individual works. In an open hearth plant, for 
example, casting of the ingots is done from a ladle 
carried by a crane running parallel with the 
tapping sides of the furnaces. The ladles may be 
teemed into moulds standing on rail bogies, or 
into moulds in groups on the floor ; it depends 
on the works and the individual details of the 
process in use. Similar arrangements may apply 
with electric furnaces or with ordinary Bessemer 
converters. But whatever conventional method 
of steelmaking and ingot teeming is used, steel 
production is spread over an appreciable area, 
so that access to each individual producing unit 
is, as a rule, reasonably easy. Moreover, as each 
furnace operates independently of the others, 
total production is also spread out in time. 

It is usual to transport the cast ingots, in their 
moulds, by rail bogie, out of the casting bay and 
away to a stripping bay adjacent to the soaking 
pits. Here the moulds are stripped off and the 
ingots are charged to the soaking pits to await 
the first stage of their journey through the rolling 
mills. Rail transport is generally adequate for 
dealing with the output of conventional plants, 
though it has its disadvantages, notably that of 
relative inflexibility. This, admittedly, may not 
be of great importance when each producing unit 
only casts at comparatively long intervals ; there 
is time in between casts for the casting pit to be 
cleared. Oxygen steelmaking, however, produces 
large quantities of steel very quickly indeed. 

An L D converter can make steel at a rate of 
100 tons to 150 tons an hour, and making 
allowances for maintenance stoppages, charging 
and tapping, when the converters not actually 
producing, quite a small L D plant, dimension- 
ally, could easily produce 30,000 tons or more of 
steel a week. Such a plant, complete with 
ancillary equipment, would, in fact, occupy an 
area of only about 40,000 square yards. From 


this comparatively small area, steel would be 
coming almost continuously. Such a rate of 
production demands, ideally, a conveyor system, 
or something which would be, effectively, a 
conveyor system. 

It is not suggested that removal of the cast 
ingots by rail would be impossible, but the intro- 
duction of new manufacturing methods has given 
scope for some new thinking on the problems of 
handling. Stewarts and Lloyds, Ltd., has 
worked out a method of dealing with the trans- 
port of steel from an oxygen steel plant, and has 
built and tested a vehicle designed specially for 
hot ingot carrying. This vehicle has been built 
and tried out at the company’s works at Corby, 
Northamptonshire. Oxygen steelmaking plant 
of the type mentioned is being installed at Corby 
at present, and as developments are taking place 
so rapidly throughout the steel industry at present, 
it‘'was considered desirable to collect data on a 
problem which already exists, and to find a 
solution in ample time. The vehicle was there- 
fore built for this purpose, and it has answered 
admirably. It has also shown that the method 
evolved could easily be integrated with the 
operation of conventional plant, and could, if 
required, take over the whole of the ingot 
transport work there, with more than one 
important advantage. 

The vehicle is an articulated lorry, based on 
standard road vehicle practice, and using 
certain standard lorry components. Special 
parts were designed by Stewarts and Lloyds, Ltd., 
and either made by them or built to their specifi- 
cation by outside contractors. An Atkinson 
diesel tractor supplies the motive power, and the 
ingot carrier is based on a Dyson twin-bogie 
trailer. The vehicle is designed to carry 50-ton 
loads of ingots at a temperature of over 1000 deg. 
Cent. It has a gross loaded weight of 120 tons, 
and runs, normally at a maximum speed of 
15 m.p.h., though it has been tested, fully loaded, 
up to 25 m.p.h. 

To reduce heat losses from the ingots to a 
minimum—an important feature of the project— 
they are carried in an insulated container. This 
consists of an underslung fabricated steel hopper 
16ft long and 10ft wide, lined with 44in of in- 
sulating brick and 9in of refractory brick. The 
ingots are loaded in pairs to rest against the sides 
of the container. This can be seen in the accom- 
panying illustration. Two sliding covers are 
provided, each of fabricated steel, with a lining 
of refractory concrete. Movement of the covers, 
which run on rails on the container top, is by 





This view of the transporter shows the hot ingots loaded and ready for transport as soon as the covers 
are closed 


ii, 


means of Broomwade air motors 
chains. and role 

The remaining features of the vehicle 
power assisted steering, suspension and : 
mission—are, with one small exception, 
in line with normal road practice. The EXCeption 
is that the tyres, which are Dunlop 14.00x% 
on the trailer and tractor bogies and 12x20 m 
the tractor front wheels, are fitted with hey 
guards. Normally, the tyres would not be Near 
any great source of heat, but they may Possib| 
come fairly close to a hot ingot at times ; ion 
the heat shields, which are simply stee] discs 
bolted to the wheels. 

Trials were made with the vehicle loaded with 
hot ingots from conventional steel furnaces and 
it was found that very rapid transport, with 
consequent small heat losses, was possible 
Although the vehicle is large (54ft long ang 
12ft 6in wide) no difficulty was experienced ip 
manoeuvring it to the point required, though this 
meant that it had to be backed. Nor was there 
any difficulty in training a driver; the map 
chosen had, in fact, no heavy road vehicle 
experience at all, and he learnt to handle the 
vehicle very quickly. Tests were made not only 
on the normal sort of short run which could be 
expected in service, but some awkward routes were 
tried deliberately as well. In its ability to 
negotiate these routes, and particularly to make 
“U ”-turns, the vehicle showed its superiority 
very well. 

It is envisaged that nine such vehicles, seven 
normally in service and two undergoing planned 
maintenance or held in reserve, could handle the 
output of an L D steelmaking plant of the kind 
mentioned. Ingot casting points would be 
arranged as close as practical to the L D vessels, 
and a group of ingots would be stripped as soon 
as possible after casting. They would then be 
hauled away in the insulated vehicle to the soak- 
ing pits, leaving the casting point free to deal with 
the next cast from the vessel. The flexibility of 
the road vehicle would make it possible to deal 
with any group of ingots as the occasion arose, 

If the vehicle were to be used regularly with 
both kinds of steel producing plant, the oxygen 
and the conventional, it would be necessary to 
deal at times with peak loads from the conven- 
tional furnaces. This would present no special 
difficulty, owing to the flexibility of operation of 
the vehicle. There may, however, be occasions 
when the soaking pits could not accept all the 
ingots. This has been kept in mind in the design 
of the container. To deal with such conditions 
the container could be equipped with a gas or 
oil burner, and the vehicle could be driven toa 
fuel point where the burner would be “ plugged 
in’’ to the fuel supply. In this way any of the 
vehicles could be used as short-term portable 
soaking pits until the mills had reduced the load 
on the fixed furnaces. 


Double-Deck Heavy Freight Aircraft 


THERE has now been announced a new version 
of the Short “* Belfast ’’ (erstwhile “ Britannia ”) 
long range transport aircraft which, it will be 
recalled, is essentially a “ Britannia” with 
Rolls-Royce “ Tyne” engines and a greatly 
enlarged fuselage for bulk freight. The original 
version was designed as a_ strategic transport 
and had a very large unobstructed cargo space 
accessible up a ramp under the tail. For civil 
operation, however, it is considered that, at 
least on high density routes, the most important 
part of the freight offering will te loaded on 
pallets and not more than 6ft. Such cargo can 
be loaded “straight in,”’ if necessary a plane 
load at a time, if unobstructed access to the 
hold is obtainable. The aircraft has therefore 
been redesigned with a “ swing nose ”’ which 1s 
hinged aft of the flight deck and nos: wheels, 
the truncated fuselage being supported during 
loading by a pair of telescopic struts. The mail 
deck of the machine will have three rollerways 
on to which pallets can be loaded. About 6ft up 
each side there will be two lines of rollers for 
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ts or containers ; this upper “ deck ” 

will carry UP to 40,000 Ib against 60,000 Ib on 
floor. Alternatively, the upper “ deck ”” can 
joaded with passenger cabins, in which case 
be loatengers and 55,000 Ib freight could be 
mmodated. It is envisaged that the aircraft 
would be employed in the manner recently pro- 
by some all-cargo operators, i.e. selling 





passenger flights on a “ space available” basis 
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\MISCELLANEOUS 
FREIGHT 


ROLLER CONVEYORS a 


Cross section of “ Belfast’? fuselage with passenger 
accommodation loaded on upper rollers 


WALKWAY 


shortly before take-off. There would be room 
for substantial amounts of carry-on luggage 
beside the passenger seats. 

The discarding of the rear loading door con- 
forms with prevailing trends for the higher per- 
formance aircraft, the penalties in drag and, in a 
pressurised hull, weight, being deemed excessive, 
However to swing the nose instead of the tail is 
quite unconventional, this solution having been 
abandoned for the Aviation Trader’s “* Account- 
ant” and avoided in the ATL.98, the Armstrong 
Whitworth AW 670, and, of course, the “‘ Globe- 
master.” 

{Reply Card No. E7842] 


Computer Control of Billet Cut-up 
Line 

Computers have often been suggested as a 
means of on-line control of industrial processes, 
but the installation now operating at Samuel 
Fox and Co., Ltd., Stocksbridge, near Sheffield, 
is believed to be the first in the United Kingdom 
actually to carry out this form of control. 

Among the products of Stocksbridge are 
high-quality steel billets which are rolled to 
lengths of up to 450ft before cutting-up to 
customers’ requirements. As the steel is largely 
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Diagrammatic layout of billet cut-up line with computer control 


to special order, the billets must be cut in such a 
way as to produce the minimum wastage within 
the limits of the customers’ specifications and the 
length actually rolled. Consequently, optimum 
cutting points have to be determined for every 
billet leaving the rolling mill. The complete 
problem is in four parts ; measurement of billet 
length as rolled ; calculation of optimum cutting 
points; transmission and display of this informa- 
tion so that it can be used by the operators and 
the recording of data for office purposes. The 
problem is complicated by the layout of the 
mill which necessitates cutting at two or three 
points. 

To meet the needs of the mill any control 
system has to have a self-calibrating length 
measuring device, must make its calculations 
fast enough to avoid any hold up on the billet 
line, and must have considerable storage capacity 
for information, since several billets can be in the 
line at once. This was the problem which was 
studied jointly by Samuel Fox and Co., and 
E-A Automation Systems, Ltd. (a member of 
the Elliott Automation Group). It was concluded 
that there was ample economic justification for 
the use of a computer, and an order was placed 
for the equipment which is now in operation. 

The installation is based on a Panellit 609 
information system supplied by Panellit, Ltd., 
another member of the _ Elliott-Automation 
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Control equipment in maker’s works. Operators’ display panels are on the left ; next to them is the console 


on which the order data are set. 


The control console is in the foreground with the computer behind it 


Group. This equipment incorporates a standard 
Elliott 803 general-purpose digital computer. 

Measurement of billet length as the billet 
leaves the rolls is based on the number of revolu- 
tions made by the rolls, but since roll wear and 
re-turning reduces roll diameter, this factor has 
had to be allowed for in designing the system. 
In operation the length measurement is made by 
self-calibrating pulse-counting equipment. Pre- 
sence or absence of the billet is detected by lead 
sulphide detectors which have the correct 
spectral response even to billets which have been 
delayed at an earlier stage of rolling and have 
cooled to 400 deg. or 500 deg. Cent. This 
detection system is part of the special equipment 
designed by E-A Automation Systems. 

Customers’ orders are set up on a panel 
controlled by the mill foreman, this method of 
information input having been chosen to maih- 
tain the personal responsibility of the foreman 
for the running of the mill. An order may specify 
for the final billet a fixed length, a limited con- 
tinuous range, or a range consisting of a series 
of steps. This information is calculated by the 
computer against the billet length as rolled, 
and given as a series of optimum cutting points 
which will satisfy the order requirements and 
make allowance for the required test pieces as 
well as making statistical allowances for the 
variation in stop positions at the shears and 
saws. This calculation takes less than one second 
and the information required by the operators 
for setting their saws is thus available within a 
second of the billet leaving the final mill stand. 
Most of this information is, however, normally 
stored in the computer until it is called for by 
the operator. 

Each operator has a display panel on which 
information relating to the billet he is about to 
cut up is displayed when he presses a button. 
Checks are made in the computer to ensure 
that the billet being cut corresponds with the one 
referred to by the information on the operator’s 
panel. This is one of a series of checks in the 
computer programme that ensure that any 
abnormalities in the operation of the system are 
quickly detected and identified. 

No operators have been displaced by the 
system. It would certainly be possible for the 
manual operators to be replaced by automatic 
links should this appear to offer further gains. 
But it was not the object of the installation to 
dispense with labour. It was designed to prevent 
waste of valuable material by providing accurate 
information faster and more reliably than men 
could do. The installation has not been in use 
long enough for detailed figures of the savings 
to have been accumulated, but those responsible 
for running the plant are satisfied that the 
expected results are being achieved. 
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Transistorised Tuning Fork 


A TUNING fork providing a stable 50 c/s 
reference under the control of a_ transistor 
amplifier feedback circuit is announced by 
Bryans Aeroquipment, Ltd., 1 and 15, Willow 
Lane, Mitcham, Surrey. Oscillations are started 
by means of a striking knob and thereafter 
maintained by the amplifier, which is coupled to 
the fork through magnetic sensing and drive 
coils. No contacts are used to maintain the fork 
in oscillation. The output from the fork is in 
the form of a narrow triangular pulse once every 
cycle and is suitable for direct driving of strobo- 
scopic tubes or as a synchronising signal for an 
oscillator which drives a synchronous motor. 
The device operates direct from the mains, and 
an indicator light shows when it is switched on. 
Dimensions are 44in wide by 10in deep by 54in 
high, and the weight is 12 Ib. 


[Reply Card No. E7861] 


Furnace for Bright Annealing of 
Stainless Steel Strip 


TRUE bright annealing of stainless steel presents 
difficulties. Acceptable results have been obtained 
in certain cases—wire and thin, narrow strip 
for example—by heating in a muffle purged with 
hydrogen or nitrogen—hydrogen mixtures. This 
practice has limitations not only in the size of 
product which can be annealed, but also in the 
matter of repair or replacement costs for the 
muffles. 

AEI-Birlec, Ltd., Tyburn Road, Erdington, 
Birmingham, 24, has introduced a furnace for 
stainless steel annealing which has none of the 
limitations of the older pattern. It is based on 
the use of a special refractory for the lining and 
the electric heating elements radiate directly 
on to the work. As there is no muffle wall, 
higher heat inputs and higher work temperatures 
are possible than could be accepted with the 
old design. Furnace chamber size and shape are 
freed from restrictions imposed by the muffle 
type, and means for conveying the material 
through the furnace are likewise freed from the 
same restrictions, and the new furnace can be 
built in a variety of sizes and shapes to suit 
different products and processes. 

In all cases the furnaces are based on the 
continuous passage of the material, since batch 
operation is impracticable because of the time 
needed to establish in the work chamber a 
protective gas atmosphere of sufficient purity 
to give truly non-oxidising conditions. In any 
case, producers of sheet, strip, tube and similar 
products usually base their work on continuous 
operation, this being dictated by metallurgical 
considerations for many of the alloys. The 
furnace design is therefore basically suitable for 
very many applications. 

In its prototype form, which has been operating 
successfully for some months, the AEI-Birlec 
furnace is designed for the continuous bright 
annealing of strip, which passes horizontally 





through the consecutive heating and cooling 
chambers. Special gas seals at the ends reduce 
the loss of atmosphere gas (cracked ammonia 
or hydrogen) to a minimum, and rollers support 
the moving strip. Tubes and other forms of 
material can be handled on a moving belt or 
roller conveyor in various adaptations of the 
furnace. A special vertical version is available 
to deal with highly-finished strip which must 
not come into contact with rollers or other 
supports while heated. 


[Reply Card No. E7862] 


Pressure Control Switch 


We illustrate a switch designed for the auto- 
matic control of pressure in a vessel which is 
now made by Royles, Ltd., Irlam, near Man- 
chester. The mechanism of this control com- 
prises a diaphragm-operated micro-switch which 





Pressure control switch for operating pressures between 
5 Ib and 200 Ib per square inch 


acts through a suitable spring-loaded leverage on 
a diaphragm to transmit the required operating 
pressure. The circuit can be arranged to give 
either “‘ make ” or “* break” conditions on rising 
pressure according to requirements. 

The pressure control switch is designed for 
operating pressures between 5lb and 200 Ib 
per square inch and suitably calibrated springs 
are provided to cover the pressure range and 
differential required. The operating pressure is 
adjustable by a knurled knob on the top of the 


Prototype furnace arranged 

to deal with strip. It can 

be adapted for other forms 
of material 





————__ 


box and the setting—within the range of 
spring fitted—is indicated by the position Of the 
pointer on a scale mounted on the box Cover 


[Reply Card No. E7863] 


Institution of Chemical Engineers 


THE annual general meeting of the Institution 
of Chemical Engineers was held at the Park Lane 
Hotel, Piccadilly, London, W.1, on T 
April 25, when the annual report of the council 
was presented. This notes that membershj 
had increased by 430 to a total of 5302 and 
records that the output of chemical engineers 
with first degree or similar qualification totale 
498 in 1959 and is estimated to rise to 875 by 
1962 and 1052 by 1965. Constructors Johp 
Brown, Ltd., has entered into agreement with the 
Institution for the award of two scholarships for 
research in chemical engineering, particularly 
chemical plant design, and the report announces 
that one scholarship has been awarded to 
Mr. M. D. Taylor of King’s College, University 
of Durham. Reference is made to the need to 
devote more effort to the development of the 
science of chemical engineering and the problem 
of acquiring graduate staff for research . The 
report also mentions the following awards : the 
Osborne Reynolds Medal to Mr. G. U. Hopton: 
Moulton Medals to K. P. Lanneau for his paper 
** Gas-Solids Contacting in Fluidised Beds”: 
and to R. Murdock and H. A. Kearsey for their 
paper “Pumping Studies in Aqueous Thoria 
Slurries”’ ; and the Hinchley Medal to R. H. 
Davies, B.Sc. The President, Mr. W. K. 
Hutchison, then gave his address, which was 
entitled ‘‘ Industry, Science and the Chemical 
Engineer.”” He commented that the universities 
now accepted chemical engineering as a discipline 
and emphasised that pressures to maintain the 
established order must be resisted and that too- 
early a crystallisation of ideas is a danger. The 
need to control specialisation and the need for 
education to have a broad basis including 
psychology and a knowledge of legal processes 
was mentioned as was the influence of pro- 
fessional institutions. These could help by 
providing information concerning problems to 
be solved to those who teach. Practical training 
and wide experience equally with examination 
success are the essentials for professional qualifi- 
cation and the Institution upholds its status by its 
requirements regarding knowledge and experience. 
Unit operations were referred to and the need 
for the chemical engineer, in consideration of 
the scale of modern industry, to be familiar with 
modern control methods, including computer 
techniques. Two streams of students were 
visualised by the President, those who wished to 
make direct contact with industrial problems and 
those who wished to solve fundamental problems 
through research, while post-graduate courses 
might be evolved to study automatic control and 
instrumentation associated with process dynamics. 
Since this is an era of constant scientific dis- 
coveries which must be incorporated into practice, 
the President felt that too much reliance must 
not be placed on the lessons learned from past 
experience and noted that the Institution has an 
Exploratory Committee to consider future trends 
and submit its findings for interpretation to 
industry and the universities. 

ANNUAL DINNER 

Nearly 400 members, their ladies and guests 
attended the annual dinner, with the President 
in the chair. Following the reading of loyal 
messages and replies and the giving of the Loyal 
toasts, Mr. S. P. Chambers, chairman of Imperial 
Chemical Industries, Ltd., proposed the toast of 
“The Institution of Chemical Engineers. 
He based his remarks upon what had_ been 
said by the President in his annual address, 
namely “ Be prepared to resist the inevitable 
pressures to maintain the established order, 
and went on to say that he had always advocated 
studying how the allegedly impossible could be 
done. Mr. Chambers thought that there was 4 
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: of separation of theoretical from applied 
d emphasised that it was essential that 
those engaged in pure science should remain 
acutely aware of immediate practical problems. 
However, he felt sure that since the Institution of 
Chemical Engineers was concerned with the 
ractical application of scientific principles there 
was little chance of the Institution creating a gap 
between theory and practice. Mr. Chambers 
also stressed the influence of economic conditions, 
instancing that in some countries there is a short- 
aoe of technicians and labour, while in others 
there is unemployment, so that these factors 
governed the design of plant. Thus it was essen- 
tial to iake into account the interests of othe: 
disciplines so that everything is kept in pro- 
portion. The President, responding, deplored the 
division of engineering science into separate 
disciplines and thought that fusion not fission 
was called for, and that the ideals and achieve- 
ments of engineers should be more widely 
publicised. Mr. Hutchison also proposed the 
toast of “ Our Guests *” on whose behalf Sir 
Keith Murray responded. 
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Large Multi-Storey Garage 


THe accompanying illustration shows a multi- 
storey garage under construction at the works of 
the Austin Motor Company at Longbridge near 
Birmingham. The garage is claimed to be the 
largest of its kind in the world ; it is to be used 
to store new cars as they come off the assembly 
line, and not for daily use by employees and it 
will provide covered accommodation for 3300 
cars. The garage will be 376ft long by 204ft 
wide, and is described as consisting of ** nine floors 
including the roof.” The floors are in fact 
inclined, and they slope in the opposite sense on 
each side of the centre line of the building ; each 
floor rises one storey height in the length of the 
building. Spiral circulation is thus possible ; by 
crossing from floor to floor at the centre and one 
end, circulation is from one floor to the next, 
and by crossing at both ends circulation is from 
one floor to the next but one ; this will be clear 
from the second illustration. 

The “lift slab’ method of construction lent 
itself readily to the type of structure envisaged. 
Its principle is that the columns of a building are 
constructed, and then all the floors are cast, one 
above the other, at ground level so that one floor 
becomes the soffit shutter of the floor slab above. 
When the floor slabs have matured, they are 
jacked up to their final positions by jacks placed 
on the column heads and raising jack rods which 
bear on collars cast into the slabs at the column 
positions. 
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Model of the garage. The 
floors are inclined, and 
vehicles can circulate by 
crossing from floor to floor 
either at the centre or the 
ends. Parking spaces and 
circulating lanes are 
marked on the model 
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The * lift slab * system originated in the United 
States (See THE ENGINEER October 7, 1955) and 
has since spread to several European countries 
where it has tended to develop along somewhat 
different lines to adapt itself to the economics and 
circumstances of the country concerned. Thus 
in this country reinforced concrete columns have 
been used, instead of structural steel as previously. 
For this building, the columns have been precast 
in three pieces, and splices made between them, 
so three “‘lifts *’ must be made with the slabs. 

The slabs are cast with a steel yoke or collar 
where there is a column, with two holes at the 
junction of slab and collar through which the 
jack rods are inserted. When a slab has been 
lifted, it is held in its permanent position by steel 
wedges placed under the collar. These wedges 
dovetail into correspondingly-shaped steel pieces 
cast into the column. The joint is completed by 
welding the steel elements together, adding light 
reinforcement and forming a column cap with 
concrete in-situ ; thus all the steel pieces have a 
cover adequate for fire protection. 

At the end of a column casting, where a splice 
has to be made, the column reinforcement is 
welded to a spigot plate prior to casting the 
column. The splice thus consists of an upper 
plate resting on a lower one; these spigot 
plates, however, are not machined, and an epoxy 
resin is spread between the mating surfaces and 
then a weld run is made round the edges of the 
plates. This joint is considered to give sufficient 
strength in bending, so there is no cross-bracing 
added during lifting, nor to the completed 
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Multi-storey garage at Longbridge under construction. The ‘lift slab’’ method is being used ; in the 
foreground the second column splice has been completed and three of the top pile of four slabs have still 
to be lifted 





structure, apart, of course, from that given by the 
floors themselves. 

Two types of lifting gear are in use on the site. 
In the most recent, control of lifting is almost 
entirely automatic. The jack has a travel of tin. 
Nuts are screwed up by a chain gear behind the 
jack as it travels, to give the * fail safe ’’ principle 
inherent in the equipment, and the movement of 
all jacks in a “ lift’ is co-ordinated at a central 
station, with built-in control of horizontality and 
warning lights at each jack and at the panel to 
indicate any malfunction. Incidentally, the slabs 
are cast in their inclined position and all lifts are 
vertical. 

Up to 500 cubic yards of concrete were poured 
daily when the slabs were cast. For convenience 
in construction the building has been divided into 
twelve sections. The larger slabs weigh 350 tons 
each, and the programme involves lifting them in 
pairs. This lifting load is shared by twenty-one 
jacks each of 70 tons capacity, i.e. 1470 tons total 
capacity. The total weight of all the slabs to be 
lifted is 32,250 tons and the height above ground 
level of the top slab is 72ft. 

Progress on the site is considered to be very 
satisfactory. Casting the slabs is the only stage 
which is really vulnerable to weather conditions. 
The building covers about 2 acres but gives about 
17 acres of effective space. It is costing £550,000, 
or about £165 per car space. The architects are 
Messrs. Harry Weedon and Partners, and the 
contractors British Lift Slab, Ltd. in conjunction 
with that firm’s parent company Robert M. 
Douglas (Contractors), Ltd. 


Diesel Fuel Additive 


To assist in combating the unpleasant odour 
associated with the exhaust from diesel engines 
Redex, Ltd., has recently introduced an additive 
which it has developed. This is Redex D.D., 
and is a diesel deodorant which it is claimed 
will neutralise the unpleasant odour of diesel 
engine exhaust so that it will be possible to 
operate engines in confined spaces without 
complaint. Furthermore the additive helps to 
reduce the lachrymal effects and nasal irritation 
prevalent with diesel engine exhaust. Redex 
D.D., which is basically Redex with an aromatic 
compound added, also helps to keep injectors, 
nozzles, pistons and piston rings carbon free 
so that one of the main causes of heavy smoke 
emission’ is materially reduced. Tests have 
been carried out using a sample of thirty-five 
seconds diesel fuel and a sample of the same 
fuel to which had been added Redex D.D. in 
the proportion of one part Redex D.D. to 150 
parts of fuel. 

For the tests a two-cylinder, 15 h.p. diesel 
engine with hydraulic brake was used and each 
test was of eight hours duration, while the engine 
was run at one-third low, developing 5-2 h.p. 
at 800 r.p.m. An analysis of the composition 
of the exhausts showed that when using the 
additive both the water and exhaust tempera- 
tures were lower, while the carbon dioxide and 
oxygen contents remained substantially the 
same. The volume of carbon monoxide showed 
a considerable reduction, over 20 per cent, 
while the group aldehydes were reduced from 
an average readjng of five to three. In addition 
the soot number was materially reduced. 
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Unemployment 

The Ministry of Labour’s final unem- 
ployment figures for Great Britain at April 10 
show that 340,061 people were registered as 
unemployed, of whom 321,863 were wholly 
unemployed and 18,198 were temporarily 
stopped. The total of 340,061 includes 
45,805 married women and 9473 school 
leavers. The number of people unemployed 
for more than eight weeks was 171,827, 
which was 53 per cent of the wholly unem- 
ployed. 

During the period March 13 to April 10 
unemployment fell in almost all industries 
and services. The largest reductions, the 
Ministry says, included 4300 in the cycle 
sector, nearly all of whom had been tem- 
porarily stopped, and 3700 in the motor 
vehicle sector, 3300 of whom had been 
temporarily stopped. As is normal at this 
time of the year, there was an increase in 
the number of boys and girls registered as 
unemployed on leaving school. 

The number of unfilled vacancies increased 
in nearly all industries and services during 
the period March 8 to April 5. In the manu- 
facturing industries the number rose by 7300, 
including 2200 in the engineering and 
electrical goods group. 


Employment 

The Ministry of Labour states that 
during March, the number of people in civil 
employment in Great Britain, is estimated to 
have increased by 15,000 to 23,710,000. 
This is 340,000 higher than the correspond- 
ing figure for March, 1960. Most of the 
change was accounted for by an increase 
in the number of men in employment. One 
of the greatest increases, the Ministry says, 
was of 18,000 in the construction industry. 
The largest decreases were of 5000 each in 
shipbuilding and marine engineering and in 
the textile industry, and 4000 each in agricul- 
ture and fishing, and in coal-mining. 

The number of operatives working short- 
time in the manufacturing industries in the 
week ended March 25 was 59,000, the 
Ministry says, which was 49,000 less than at 
the end of February but 23,000 more than 
at the end of March, 1960. 


The Staedtler Scholarship 

Details have been published of a 
newly endowed scholarship known as “ The 
Staedtler Scholarship for Draughtsman- 
ship ” for which engineering students in their 
last year at technical colleges and schools 
throughout Great Britain are invited to 
compete. The principal award will be a 
post-graduate course at a German Technical 
University. All fees, together with travelling 
costs and board and lodging, are included 
in the award. Provision will also be made for 
language tuition if the successful student is 
without a working knowledge of German. _ 
Students of engineering may submit 
designs for the future development of the 
railway train, or some method for dealing 
with the problem of ground transport. 
Designs for the “ house of the future” are 
invited from students interested in the use 
of solar energy, heat pumps, &c. Students 
of architecture also may compete for the 


award. i 
The alternative first prize is a cash grant 


of £250 to assist with post-graduate study in 
Great Britain. There will be a second prize 
of £100, and a third of £50. Entry forms 
and full details may be obtained from college 
and school principals. The closing date for 
the receipt of drawings is July 14. 


Trade with Spain 


The report of the Federation of 
British Industries’ delegation, led by Sir 
William McFadzean, which visited Spain in 
February this year has now been published. 
The objects of the visit were to study the 
Spanish economy in the light of the recent 
Stabilisation Plan ; to examine the possi- 
bilities for increasing Anglo-Spanish trade 
and how the United Kingdom could help in 
Spain’s development programme ; to obtain 
full details of the Spanish Foreign Investment 
Legislation; to renew existing contacts and 
make new ones. 

The mission found that the introduction 
of the Stabilisation Plan a little over eighteen 
months ago, whilst raising certain difficulties, 
also brought most marked advantages to 
Spain. Exports have risen substantially, 
particularly to Britain, which is Spain’s 
largest customer, and foreign exchange 
reserves and the economy generally have been 
most impressively strengthened. Spain is 
determined to industrialise, the mission 
reports, and to mechanise its agriculture. 

Commenting on the quality of the goods 
which Great Britain exports to Spain, the 
report says that more than once it was 
suggested to the mission that the British 
manufacturer was not always aware of the 
needs of the market and therefore offered 
standards higher than those demanded and 
in consequence submitted unintelligent prices. 
The report strongly urges the British exporter 
to use well-produced catalogues in Spanish ; 
the metric system of measurements and 
quotations ; to send, whenever possible, 
travelling representatives who speak Spanish; 
and to give local agents the maximum 
support. 

For the time being, the report says, the 
opportunities for the export of consumer 
goods to Spain are bound to be less than for 
capital goods, and it is perhaps in the latter 
field and in the field of technical co-opera- 
tion in the building up of Spanish industry 
that British companies can develop their 
activities most successfully. 


Machine Tools 


The Machine Tool Trades Association 
has published revised figures for 1960 which 
take account of information from smaller 
manufacturers who make annual returns 
only. The metalworking machine tool 
industry’s order book at the end of 1960 
had risen to nearly £106 million compared 
with just under £56,000,000 at the end of 
1959. Deliveries during 1960 to the home 
markets were valued at £70,626,000 as 
against £60,216,000 in 1959, whilst deliveries 
to the export market were valued at 
£24,306,000 compared with £18,552,000 in 
1959. Net new orders placed during the year 
were valued at more than £144 million, 
£111,882,000 for this country and £32,866,000 
for overseas, compared with just over 


£80,000,000 in 1959, £62,058,000 for this 
country and £18,217,000 for overseas. 





ee 


The Association points out that the index 
of industrial production records a rise in the 
volume of production of the mechanicg] 
engineering industry of 10 per cent, the 
corresponding figure for the machine tool 
industry is 21 per cent. There was an increase 
of 6 per cent in United Kingdom exports x 
a whole, exports in the mechanical engineer. 
ing industry rose by 14 per cent, and in the 
machine tool industry by 31 per cent. This 
has been achieved, the Association States, 
without any substantial change in the level 
of employment which has risen by less than 
2 per cent, to approximately 44,000. 


Sandwich Courses 


The Ministry of Education announces 
that the National Advisory Council op 
Education for Industry and Commerce has 
started an enquiry on the organisation of 
sandwich courses in technical colleges and 
other colleges for further education. A sub. 
committee, under the chairmanship of Mr. 
E. L. Russell, chief education officer for 
Birmingham, has been set up “ to examine 
the organisation of sandwich courses with 
a view to using college staff, equipment and 
accommodation and industrial training facili- 
ties to the best advantage, and in particular 
to consider ‘end-on’ arrangements.” The 
““end-on ” system is a method under which 
two quite separate groups of students 
follow the same course, but use the college 
alternately, one group being in college 
while the other is in industry. The sub- 
committee is also examining the various 
ways in which practical experience in industry 
is combined with academic study in technical 
college courses. 

The Ministry invites any organisation or 
person wishing to submit evidence to the sub- 
committee, to write to the Secretary, National 
Advisory Council on Education for Industry 
and Commerce, Ministry of Education, 
Curzon Street, London, W.1. 


Foundry Apprentices 


The National Foundry Craft Training 
Centre has published a “* Report of Progress 
During 1960,” which shows that during the 
year training was given to 121 apprentices 
at the Centre. The heavy intake of first 
course apprentices in 1959 made it necessary 
for one second course to make use of facil- 
ities made available by the Stanton Iron- 
works Company, Ltd. This addition made it 
possible to raise the number of apprentices 
under instruction to 132. 

The Centre offers extra training, on a 
non-profit making basis, for foundry appren- 
tices, broadening the scope of the instruction 
they receive in their own works. The 
emphasis is on sage training, and the 
four-course syllabus includes a number of 
visits to different types of foundries. During 
1960, the report states, twenty-eight such 
visits were arranged. 

A prize to the best student completing the 
four courses in 1960 was awarded to Milosh 
Sekulitch of John Hobkirk and Co., Ltd., 
of Bedford. 

The Centre adjoins the foundry of Rudge 
Rittley, Ltd., West Bromwich. Its manage- 
ment committee is made up of foundrymen 
who are responsible to a body of trustees 
appointed nationally by the foundry industry. 
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Appointments 


Mr. BRIAN PAVEY has been appointed technical 
manager of Burtonwood Engineering Company. 

Mr. D. T. HILL, A.M.I.Mech.E., has joined 
Causeway Reinforcement, Ltd., as sales manager 


Mr. F. MURPHY has joined Metal and Pipeline 
Endurance, Ltd., as a senior cathodic protection 


engineer 


Mr. Davip D. MARSHALL has been re-clected 
chairman of the British Rubber and Plastics Belting 
Manufacturers’ Association. 

AssOCIATED ELECTRICAL INDustRiEs, Ltd., has 
appointed Mr. G. F. Bribbin, A.M.I.E.E., as sales 
manager of its X-ray department. 

Mr. G. F. SOMMERVILLE, manager of the Baronet 
Works, Warrington, of Laporte Chemicals, Ltd., 
has been appointed a director. 

Mr. J. E. Guest, M.I.Struct.E., has been appointed 
chief engineer of the reinforced concrete design 
division of Richard Hill, Ltd. 

Mr. F. R. SwINDEN, works manager of the 
Sheffield Wire Rope Company, Ltd., has been 
appointed an executive director. 


Joun VICKERS AND Sons, Ltd., announces that 
Mr. H. W. Winham has been appointed director and 
general manager of the John Vickers group of 
companies. 

Tue British INDIA STEAM NAVIGATION COMPANY, 
Ltd., announces that Mr. L. G. Hudson and Mr. J. 
R. Sharpe have been appointed general managers 
and Mr. A. G. Hatchett a manager. 


Tue British WAGON ComPANy, Ltd., states that 
Mr. J. J. McCormick and Mr. F. W. Westcombe, 
joint sales manager, and Mr. Ian A. F. Craig, over- 
seas manager, have been appointed local directors 
of the company. 

BROWN BROTHERS AND Co., Ltd., announces that 
Mr. Andrew Betts Brown has resigned from the 
board of directors for personal reasons. Mr. J. 
Henderson has been appointed a director with 
effect from May 11. 

THe CoUNCIL OF IRONFOUNDRY ASSOCIATIONS, in 
co-operation with the National Federation of Engin- 
eering and General Ironfounders, has appointed a 
market research and development officer, Mr. 
R. A. K. Loxley, who will take up his duties on 
June 1. 


Mr. NorMAN E tce, M.I.Mech.E., director and 
chief mechanical engineer, Associated Electrical 
Industries (Manchester), Ltd., has retired after 
forty-one years with the AEI group of companies. 
He has been appointed consultant to the managing 
director at Manchester. 


Mr. A. H. CoLtinson, formerly manager, replace- 
ment sales department, Chapel-en-le-Frith, of Ferodo, 
Ltd, has been appointed the company’s district 
manager in Leeds, following the retirement of Mr. 
F. Booth from the position. Mr. K. Ravenhill has 
now assumed Mr. Collinson’s former post. 


BRITISH INSULATED CALLENDER’S CABLES, Ltd., 
announces that Mr. J. W. Hinkley has been appointed 
manager of the London branch, 10-14, White Lion 
Street, N.1, in succession to Mr. R. E. Prickett who 
has relinquished the position because of ill-health. 
Mr. Prickett will take up special duties under the 
London regional manager. 


BROOKHIRST IGRANIC, a company in the Metal 
Industries Group, has announced the appointment 
of three new directors. They are Mr. N. Clark, 
company secretary, Mr. H. Rothwell, chief develop- 
ment engineer, who becomes works director, and 
Mr. A. E. Williams, chief application engineer, who 
becomes chief engineer. 


THE Drop ForGING RESEARCH ASSOCIATION 
States that Mr. R. Bennett has been re-elected to the 
Council and the following new councillors have been 
elected : Mr. H. G. Bown, Mr. W. E. A. Redfearn, 
Mr. D. B. Russell and Mr. J. Shakespear. Mr. 
J. H. Swain has been elected chairman of the Council 
In succession to Mr. W. E. Golcher, and Mr. R. K. 
Johnson and Mr. A. L. Stuart Todd have been 
co-opted to the Council. 


Mr. E. J. Hunter, chairman of Swan, Hunter, 
and Wigham Richardson, Ltd., has been appointed 
chairman of the Dry Dock Owners and Repairers 
Central Council in succession to Mr. George 
Morrison, managing director of the Greenock 
Dockyard Company, Ltd. Mr. Richard Hill, director 
of Charles Hill and Sons, Ltd., has been appointed 


senior vice-chairman, and Mr. A. Duncan, director 
and repair manager of Cammell Laird and Co. 
(Shipbuilders and Engineers), Ltd., has been appointed 
junior vice-chairman. 


MARCONI’S WIRELESS TELEGRAPH COMPANY, Ltd., 
states that Mr. R. Telford has relinquished his 
position as general works manager and has been 
appointed general manager, responsible to the 
managing director for the overall co-ordination of 
the commercial, engineering and manufacturing 
activities of the company. Mr. H. J. H. Wassell 
has been appointed works manager, Chelmsford. 
Dr. E. Eastwood has been appointed director of 
research. Mr. E. N. Elford has relinquished his 
post as manager, radar division, in order to under- 
take special duties for the managing director, particu- 
larly in connection with Marconi’s activities in the 
defence field. He has been succeeded as manager of 
the radar division by Dr. T. W. Straker. 


Business Announcements 


Mr. T. M. HERBERT, director of research, British 
Railways Central Staff, retired on April 30. 


Mr. ARNOLD Pearce has retired from the executive 
committee of the Council of Ironfoundry Associa- 
tions. 


Mr. D. W. Evans, A.M.I.E.E., assistant sales 
manager, traction department (Rugby), Associated 
Electrical Industries, Ltd., traction division, retired 
on April 28. 


ELECTRONIC INSTRUMENTS, Ltd., Richmond, Surrey, 
is to produce and market the “ Hardicon ” residual 
water hardness detector under an arrangement with 
William Boby and Co., Ltd. 


THe Piessey Company, Ltd., Ilford, Essex, states 
that following an agreement with P. R. Mallory 
and Co., Inc., it is now manufacturing a range of 
solid electrolyte tantalum capacitors. 


THE CAPPER Pipe SERVICE AND WELDING COMPANY, 
Ltd., has opened a new office at Plymouth Buildings, 
3, Westgate Street, Cardiff (telephone, Cardiff 37541). 
The office will be managed by Mr. L. G. Pugh. 


Barrow HEPBURN AND GALE, Ltd., announces 
that it has appointed Mr. Samuel Peter Barrow to 
the board having completed the purchase of the 
ordinary share capital of Samuel Barrow and Co., 
Ltd. 


WinceT, Ltd., announces that the company has 
acquired the whole of the issued share capital of 
Hanson and Edwards, Ltd., manufacturer of strand- 
ing and allied machinery for the cable and wire-rope 
industry. 

IpseEN INDustrRIES INCc., Rockford, Illinois, in 
association .with Ips—EN INDUSTRIES INTERNATIONAL 
G.m.b.H., Kleve, West Germany, have formed a 
British company, Ipsen Industries, Ltd., 53, Victoria 
Road, Surbiton, Surrey (telephone, Elmbridge 2021). 


NOGGERATH AND Co., Neuer Wall 75, Hamburg 
36, West Germany, has been appointed by 
Armstrong Whitworth (Metal Industries), Ltd., 
Gateshead on Tyne, 8, as agent for the sale of “* Kue- 
Ken ” jaw and gyratory crushers and A.W./Overstrom 
vibrating screens in that country. 


P.M.T. (MACHINE Too ts), Ltd., Oozells Street, 
Birmingham, 1, has been appointed sole selling agent 
for the Mullard “ Autoplot” and automatic co- 
ordinate positioning machines designed for the 
automatic marking out in sheet metal and similar 
work by electronic numerical control. 


DesouttreR BrotHers (Ho.pincs), Ltd., The 
Hyde, Hendon, London, N.W.9, announces that it 
has acquired a factory of 25,000 square feet at 
Angmering in Sussex. It is intended that a new 
wholly owned subsidiary will be formed to operate 
this new acquisition as a separate unit of the Desoutter 
Group. 


KOLLSMAN INSTRUMENT CORPORATION, Elmhurst, 
New York, major subsidiary of Standard Kollsman 
Industries Inc., has announced the organisation of a 
European research unit at its West German plant 
in Munich. Mr. Friederich H. Hans, Kollsman 
European director, has been appointed head of the 
new unit. 

THE MARCEL DASSAULT AIRCRAFT ORGANISATION 
of France, and the Wopen TRANSFORMER COM- 
PANY, Ltd., Bilston, Staffordshire, have concluded a 
new trade agreement under which British designed 
electro-mechanical equipment is to be produced in 
France for the French company’s aircraft and guided 
missile programme. 


BriTIsH AIRCRAFT CORPORATION, Ltd., 100, Pall 
Mall, London, S.W.1, has announced the formation 
of British Aircraft Corporation (U.S.A.) Incorporated 
at 399, Jefferson Davies Highway, Arlington, Virginia, 
U.S.A. The business of the new company will be 
the promotion of sales of aircraft and guided weapons 
in the United States of America. 


ASSOCIATED ELECTRICAL INDusrTries, Ltd., states that 
its Woolwich Group branch office at Maidstone 
ceased to operate from April 28. Its activities are 
now undertaken by the Woolwich Group branch 
office at 33, St. Dunstans Street, Canterbury (tele- 
phone, Canterbury 5332-5). The Canterbury branch, 
which already handles the products of AEI cable 
division, is now also distributing the products of 
AEI radio and electronic components division. 
Mr. R. V. Banks, 9, Market Buildings, Maidstone 
(telephone, Maidstone 55571), who has been manag- 
ing the Maidstone branch, remains in the district 
to supervise sales promotion in the Kent area. 


Contracts 


THE BURNTISLAND SHIPBUILDING COMPANY, Ltd., 
has contracted to build a cargo liner of 8250 tons 
deadweight for the Bristol City Line of Steamships, 
Ltd. The following are the main particulars of the 
ship: length between perpendiculars 410ft, breadth 
57ft ; depth 35ft; Hawthorn-Sulzer six-cylinder 
diesel engine of 6600 b.h.p. 


CHARLES CONNELL AND Co., Ltd., has received an 
order from the Ben Line Steamers, Ltd., for a cargo- 
passenger liner which will have dimensions and 
performance similat to “‘ Benloyal.”” The ship will 
be of 11,400 tons gross and have a capacity of about 
675,000 cubic feet and will be powered by a Barclay 
Curle-Sulzer, ten-cylinder, turbo-charged diesel engine 
developing 13,500 b.h.p. and sufficient to give a 
service speed of 19 knots. 


THE ELECTRONICS DtvisiON OF BRUCE PEEBLES AND 
Co., Ltd., Edinburgh, has received an order from the 
Head Wrightson Machine Company, Ltd., for an 
electronic control system for the overhead magnetic 
conveyors on the steel strip cut-up lines at the Spencer 
Works of Richard Thomas & Baldwins, Ltd. This 
largely static control system will employ silicon- 
controlled rectifiers and solid-state circuits, and will 
control automatically the excitation supplies to 
sections of electro-magnets in the overhead conveyor 
lines. Each of these lines will form part of the classi- 
fier section of a side-trim and cut-up line handling 
steel strip 0-02in to 0-10in thick and up to 5ft wide 
at speeds of up to 960ft per minute. The classification 
will be entirely automatic. 


THE GEOPHYSICAL DiviSION OF HUNTING SURVEYS, 
Ltd., London, has been awarded a contract for an 
oil exploration survey with the airborne magneto- 
meter of 40,000 square miles in S.W. Africa. The 
concession to be surveyed, which lies near the Angola 
border, covers an area four-fifths the size of England 
and is held by the Etosha Petroleum Company, 
subsidiary of Texas Eastern Transmission Corpora- 
tion of Houston, Texas. The information obtained 
from the magnetometer record will be used to assess 
the configuration of the basement rocks and the 
depth of the sedimentary layers in the potentially 
oil bearing basin, and to eliminate those areas where 
the records show that the thickness of sediment is 
insufficient to justify further investigation on the 
ground. Navigation for the flight pattern of regularly 
spaced parallel lines on this survey will be based on 
the use of the Marconi Doppler Navigator, an air- 
borne radar aid which enables the crew of the survey 
aircraft to fly and record an accurate grid over 
desolate and unmapped country without the 
additional expense of ground installations. 


Awards 


Tue Institution of Mining and Metallurgy announ- 
ces that its gold medal for 1960 has been awarded to 
Lord Baillieu, K.B.E., C.M.G., O.B.E., President of 
Dunlop, for his “ distinguished services to the 
Commonwealth mining and metallurgical industries.” 


Miscellaneous 


Heat Recovery Unit.—We have been advised by 
the manufacturers that, in our article “* Heat Recovery 
Unit,” which appeared on page 660, in our issue of 
April 21, the weights given for models V.J.-20, 
VP-150 and VP-250 are in error and that the correct 
weights are 400 Ib, 5000 lb and 7500 Ib respectively. 
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Report on First Manned Space Flight 


The following article is a condensed version of a report which appearea 
recently in the Soviet press concerning the first manned space flight. 


te April 12, 1961, the Soviet spaceship 
** Vostok” (“East”), with Major Yury 
Alexeyevich Gagarin on board, was put into 
orbit, thus effecting the first manned space flight 
in history. The satellite spaceship weighed 
4725 kg, not counting the final stage of the 
carrier rocket. 

According to clarified data obtained by 
processing all the measurements, the perigee of 
the orbit was 18lkm and the apogee 327km, 
while the inclination of the orbit itself was 
64 deg. 57 min. 

After its orbital flight the satellite spaceship 
landed safely in a predetermined area of the 
Soviet Union. The flight was preceded by a 
number of control launchings of the ** Vostok,” 
the last two in March, 1961. During these 
launchings a dummy was put in the pilot’s seat. 
In addition the cabin contained test animals 
(the dogs ** Chernushka ”’ and “* Zvyozdochka ”’). 

The flights were effected successfully and in 
accordance with the programme designed for the 
ship’s first flight with a man aboard. 

The satellite spaceship consists of two main 
compartments : 

The pilot’s capsule, with its accommodation 
for the pilot, the life-sustaining installations and 
the landing system ; 

The instrument section with the instruments 
working during the orbital flight, and the vessel’s 
retro-engines. 

After orbiting, the spaceship separates from 
the last stage of the carrier rocket. In flight its 
instruments work according to a special pro- 
gramme which ensures taking orbital measure- 
ments, transmitting to earth telemetric informa- 
tion and the televised image of the pilot, two-way 
radio communication with the earth, mainten- 
ance of the required temperature in the ship, and 
air-conditioning in the pilot’s cabin. The 
instruments are controlled automatically by 
means of programming devices in the space 
vehicle or, if necessary, by the space pilot’ 
himself. 

The programme of the first manned flight was 
devised for one revolution round the earth. 
However, the design and equipment of the space 
vehicle allows for longer flights. 

When the flight programme is completed, a 
special system orientates the vehicle in space for 
descent. Then, at a specific point in the orbit, 
the retro-engine is switched on, which reduces 
the vehicle’s velocity to the calculated value. 
As a result, the vehicle enters into its descent 
trajectory. 

The capsule with the space pilot is deceler- 
ated in the atmosphere. The re-entry trajectory 
is chosen so that the deceleration load on enter- 
ing the dense layers of the atmosphere will be no 
greater than the loads permissible for man. 
When the capsule reaches a specified altitude, 
the landing system is switched on. The actual 
landing of the capsule takes place at a low speed. 
The vehicle travels some 8000km from the 
moment the retro-engine is switched on till the 
moment it touches the ground. This stage lasts 
approximately thirty minutes. 

The shell of the pilot’s capsule is covered with 
a heat shield which protects it from burning up 
during its flight through the dense layers of the 
atmosphere. The shell has three portholes and 
two rapid-action hatches. The portholes are 
provided with heat-resistant glass, making it 





possible for the pilot to conduct observations 
throughout the entire flight. 

The space pilot occupies an ejector seat, in 
which he remains during the whole of the flight 
and which enables him to leave the vehicle should 
the need arise. The seat is so installed that the 
load during the orbiting and re-entry stages acts 
on the pilot in the most favourable direction 
(chest-back). 

In the first flight the pilot wore a protective 
space suit safeguarding his life and ensuring his 
working ability even if the hermetic sealing of the 
cabin broke down in flight. 

The satellite spaceship also carried the follow- 
ing systems : 

Instruments and equipment necessary for the 
vital functions of the human body (an air- 
conditioning system, a pressure control system, 
food and water, a system for removing the 
body’s waste products); flight control equip- 
ment and a system of manual control of the 
vehicle (the pilot’s panel, an instrument board, 
a manual control system, &c.); a landing 
system ; radio apparatus for communications 
with the earth ; an autonomous system record- 
ing the work of the instruments, the radio 
telemetric systems and various sensors ; a tele- 
vision system for observing the pilot from the 
earth ; instruments for recording the physio- 
logical functions of the body ; the retro-engine 
of the vehicle ; an orientation system ; a flight 
control system; radio systems for orbital 
measurements ; a temperature control system ; 
and electricity supply sources. 

On the outside surface of the vehicle are 
mounted the control units, orientation § ele- 
ments, shutters of the temperature control 
system, and the aerials of the radio systems. 

The pilot’s cabin is much roomier than the 
pilot’s cabin in an aircraft. The instrumenta- 
tion of the cabin is designed so as to ensure the 
greatest convenience for the pilot in flight. 
From his seat the space pilot can perform all 
the necessary operations connected with obser- 
vation, communication with the earth, and 
control the vehicle without leaving his seat. 

The frame of the pilot’s seat carries : a detach- 
able back with a safety belt to hold the pilot in 
position when catapulting and parachuting ; 
parachute systems ; catapulting and pyrotech- 
nical devices ; an emergency store of food, 
water, and equipment and means of radio com- 
munication and direction finding for the space 
pilot to use after landing ; a space suit ventila- 
tion system and a parachute oxygen supply 
unit ; a system for automatic operation of the 
seat. ; 

The space pilot can land in the cabin of the 
vehicle. This method of landing was tested in 
the fourth and fifth Soviet satellite spaceships 
with animals. A variant is also provided for 
in which the pilot is catapulted with the seat 
from the cabin at an altitude of some 7km and is 
landed by parachute. This was also tested in 
orbital spaceship launchings. 

The air-conditioning system in the space 
vehicle maintains normal pressure and normal 
oxygen content, a carbon dioxide content of not 
more than | per cent, a temperature of 15 deg. 
to 22 deg. Cent. and a relative humidity of 30 
to 70 per cent. Regeneration of the air—absorp- 
tion of carbon dioxide and water vapour and 
injection of the necessary quantity of oxygen— 


is effected by means of highly active chemical 
compounds. The regeneration process is ayto. 
matically controlled according to the amount of 
oxygen and the concentration of carbon dioxide 
and humidity. 

The temperature control system uses a constany 
temperature liquid cooling agent to transfer the 
heat from the pilot’s cabin to a liquid-gas 
radiator. The flow of air through the radiator 
is regulated automatically, depending on the 
temperature in the descending vehicle. 

To keep the temperature of the cooling agent 
at the required level and to ensure the necessary 
temperature in the instrument section, an auto- 
matic radiation heat exchanger with a system of 
shutters is placed on the outside surface. 

For landing in a designated area the vehicle 
must be carefully orientated in space and stabilised 
before the retro-engine is fired. In the present 
flight one of the axes of the vehicle was orientated 
in relation to the sun. A series of optical and 
gyroscopic sensors send signals to an electronic 
pack where they are transformed into com- 
mands governing the control systems. 

When the vehicle has been orientated the 
retro-engine is fired at a specified moment. 
The commands for switching on the orientation 
system, the retro-engine and other systems are 
issued by an electronic programming device. 

The spaceship carries radiometric and radio- 
telemetric equipment for orbital measurements 
and for controlling the work of the instrumenta- 
tion. Trajectory measurements and the recep- 
tion of telemetric information during the flight 
are carried out by ground stations in the Soviet 
Union. The data are relayed along communica- 
tion lines to computing centres where they are 
processed by electronic computers. As a result, 
orbital information is constantly available 
throughout the flight and it is possible to fore- 
cast the further movement of the ship. 

The vehicle also carries a “ signal” radio 
system working on a frequency of 19-995 Me/s 

A television system transmits to the earth 
images of the pilot and makes it possible to 
carry out visual observations of his condition. 
One television camera transmits a full-face view 
and the other a side-view of the pilot. 

Two-way communication with the earth is 
ensured by a radio-telephone system working on 
short waves (9-019 and 20-006 Mc/s) and ultra- 
short waves (143-625 Mc/s). 

The FM channel is used for contact with 
ground stations from a distance of 1500 km to 
2000km. Communications in the short-wave 
channel with ground stations located in the 
Soviet Union can, as the experiment has shown, 
be carried out from the greater part of the orbit. 

The radio-telephone system includes a tape 
recorder for recording the pilot’s speech in flight 
and subsequent reproductions and transmission 
when the vehicle passes over the ground receiv- 
ing centres. The space pilot is also provided 
with a key for telegraphic communication. 

The instrument panel and pilot's dashboard 
in the cabin are designed for controlling the work 
of the main systems and ensuring, if necessary, 
a manually controlled descent of the vehicle. 
The instrument panel carries a number of dials, 
light signals, an electric clock, and a_ globe 
which revolves synchronically with the vehicle's 
motion in orbit. The globe enables the pilot to 
determine his position in flight. The pilots 
dashboard carries levers and switches for operat 
ing the radio-telephone system and regulating 
the temperature in the cabin, and also for 

switching on the manual controls and retro- 
engine. 

Although in designing the spaceship special 
attention was paid to ensure reliable working 0! 
their apparatus and equipment, nevertheless, 1” 
the ** Vostok * a number of additional measures 
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were taken to preclude the possibilibity of any 
aocidents and to guarantee the safety of a 
flight. / 

In order to orientate the ship when steered 
manually the cosmonaut uses an optical device 
to determine the position of the ship in relation 
o the earth. This device is installed in one of 
the portholes of the cabin, and consists of two 
annular mirrors, a light filter and a graticule 
The rays travelling from the line of the 
horizon strike the first reflector and, passing 
through the glass of the porthole, reach the 
second reflector, which directs them through the 
graticule to the eyes of the pilot. If the ship’s 
hearings in relation to the vertical axis are 
correct, the pilot sees the horizon in the form of 
acircle in his field of vision. 

Through the central part of the porthole he 
sees the part of the earth’s surface directly below 
him. The position of the ship’s longitudinal 
axis in relation to the direction of flight is deter- 
mined by watching the “run” of the earth’s 
surface in the field of vision. 

The pilot’s field of vision can be covered by 
the light filter or shutter if necessary. 

A globe installed on the instrument panel 
makes it possible, in addition to ascertaining the 
ship’s bearings during the flight, to predetermine 
the landing place if the braking device is switched 
on at any moment during the flight. Finally, 
even if the braking device should fail the design 
of the ship allows for landing with the help of 
the natural frictional action of the atmosphere. 

The supplies of food, water and regeneration 
substances and the capacity of the electric energy 
sources are calculated for a flight of up to ten 
days. 


MEDICAL-BIOLOGICAL PROBLEMS 


In solving the problem of the possibility of a 
manned space flight and its medical safety, it 
was found necessary to study the influence of 
space flight on the organism, as well as possible 
ways and means of protection ; to work out the 
most effective methods of ensuring normal 
living conditions in the cabin ; and to develop 
methods of medical selection and training of the 
members of the crew of spaceships, and also a 
system of uninterrupted medical control of the 
pilots’ health and capacities throughout the 
flight. 

Each of these questions entailed a large number 
of particular problems, on the study and solution 
of which specialists in the fields of physiology, 
hygiene, psychology, biology and clinical and 
professional medicine worked uninterruptedly 
in the course of ten years. Research was carried 
out in laboratories on earth and during the 
flights of animals in rockets. The influence of 
various strains and the organism’s reaction to 
them were studied in centrifugal machines which 
reproduced accelerations analogous to those 
occurring during the periods of boosting and 
recovery. 

With the help of vibro-stands, thermo- and 
vacuum-chambers and similar units, the action 
of other factors on the organism was studied. 
However, the laboratory experiments, as a rule, 
could furnish answers only with regard to the 
action of any particular one of these factors on 
the organism, whereas during a real flight in a 
rocket these factors act simultaneously and in 
combination. Besides, the behaviour of living 
organisms in the condition of weightlessness 
could not be studied in the laboratory. Con- 
siderable importance therefore attached to the 
animal experiments using rockets which began 
in 1951 in which conditions of true space flight 
were approximated. 

Several dozen experiments were made on 
dogs, rabbits, rats and mice which ascended to 
altitudes of up to 450km. Examination of the 
lest animals, both during the flight and during a 
Prolonged period after their return to earth, 
made it possible to draw the conclusion that 
living organisms withstand the conditions of 
flights in rockets to the upper layers of the 
atmosphere quite satisfactorily. The changes 
Observed in some of the physiological functions 
during the flight were not of a pathological 
nature ; quite often they disappeared while the 
experiment was still in progress and did not 
reappear subsequently. 

However, owing to the short duration of 
rocket flights there was no possibility of studying 


the biological effects of such important factors 
of space flight as prolonged weightlessness and 
cosmic radiation. Therefore, the opportunity of 
using artificial earth satellites for biological 
experiments which became possible in 1957 was 
an exceptionally important step forward. 

The first such experiment was conducted on 
the second Soviet sputnik. It not only confirmed 
but augmented the data on previous biological 
experiments on rockets. It was proved for the 
first time that a prolonged state of weightless- 
ness, as such, does not violate the basic vital 
processes. 

Biological experiments were continued in the 
first Soviet orbital spaceships. This programme 
included an additional and more thorough study 
of the influence of prolonged weightlessness on 
the organism, as well as of the transitional con- 
dition from weightlessness to overstrain and 
vice versa. A thorough research into the bio- 
logical effects of cosmic radiation was also 
undertaken. 

An important part of the programme was the 
study of the peculiarities of the operation and 
effectiveness of systems which in future flights 
should ensure normal conditions for man’s vital 
activity and guarantee his safe return to earth. 
In carrying out the planned programme, diverse 
representative specimens of the organic world, 
from the simplest forms of life up to higher 
vertebrates, were placed in the first Soviet 
orbital spaceships. 

The utilisation of various species of animals 
and plants for experiments made it possible to 
study very thoroughly and in great detail the 
influence of the conditions of space flight on the 
most diverse processes and functions of organ- 
isms. Data on the behaviour and physiological 
functions of experimental dogs during flight were 
particularly plentiful. The behaviour of animals 
was observed with a special television system. 
An analysis of the data obtained showed that 
the animals not only fully retained their vital 
activity under conditions of the protracted effect 
of weightlessness and the following influence of 
overstrain, but that no morbid symptoms were 
discovered in the condition of their main physio- 
logical functions. A sufficiently prolonged and 
careful investigation of the animals after flight 
also did not reveal any deviation whatsoever from 
the normal. 

Particularly serious attention was devoted to 
detecting any possible effects of cosmic radiation 
during the flight of an orbital spaceship. The 
numerous methods used for solving this problem 
did not reveal changes which could possibly have 
been caused by ionising radiation. 

The results of the medical-biological research 
conducted in orbital spaceships made it possible 
to conclude that flights in such ships, admittedly 
circling lower than the radiation belts around 
the earth, are safe for highly organised repre- 
sentatives of the animal kingdom. 

In recruiting the group of cosmonauts, there 
were talks with a great number of pilots who 
had expressed the wish to make a space flight. 
Those of them who were considered most suitable 
were subjected to a careful clinical and phycho- 
logical examination, including investigations in 
the pressure chamber at considerable degrees of 
rarefication of the air, during abrupt changes in 
the barometric pressure and the breathing of 
oxygen at increased pressure, investigations in 
the centrifuge, &c. This was followed by tests 
designed to seek out persons possessing an 
especially retentive memory, resourcefulness, 
keen attention that can easily be switched from 
one thing to another, and the ability to make 
precise co-ordinated movements speedily. Those 
selected underwent a programme of instruction 
designed to supply information on basic theo- 
retical questions as well as practical skill in the 
use of the equipment and instrumentation of the 
spaceship’s cabin. This programme provided 
for the study of the fundamentals of rocket and 
space techniques, the design of spaceships, and 
special problems of astronomy, geophysics and 
space medicine. Training included: flights in 
planes in zero-gravity conditions ; training in a 
replica of the spaceship cabin and on a special 
training device ; prolonged spells in a specially 
equipped sound-proof chamber ; training in 
the centrifuge ; and parachute jumps from 
planes. 

This work also helped to solve certain prob- 
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lems of manned space flight, in particular those 
connected with the feeding of the cosmonaut in 
flight, his space suit and the system of air 
regeneration. 

During the flights in planes individual reactions 
during weightlessness and transition from weight- 
lessness to overstrain were studied. The possi- 
bility was studied of maintaining radio commu- 
nication, taking water and food, &c. 

It was found that all those who had been 
selected endured zero-gravity well. Besides, it 
was established that in a state of weightlessness 
lasting for up to forty seconds they could norm- 
ally take liquids, semi-liquids and solid food, 
perform intricate co-ordinated acts (writing, 
purposeful movements of the hands), maintain 
radio communication, read and orient them- 
selves visually in space. 

Training in the replica of the spaceship’s 
cabin and in the special training device was 
designed to enable the cosmonauts to study the 
equipment and instrumentation of the cabin, 
practise the versions of the flight task and 
accustom themselves to being in the cabin of the 
actual spaceship. For this purpose a special 
training stand was designed with electronic 
devices with the changes taking place during 
the real flight being simulated on the instruments. 
The pilot acted just as he would in space. An 
opportunity was provided of simulating unusual 
(emergency) versions of the flight and training 
the cosmonaut to act in such circumstances. 

The main task of the investigations conducted 
during prolonged stay in the specially equipped 
sound-proof chamber was to establish the 
nervous-psychological stability of the cosmonaut 
during a prolonged spell alone in the isolated, 
closely confined cabin, with a _ considerable 
reduction of external irritants. In the course of 
this training the routine and feeding processes 
of a real flight were simulated. 

On the basis of tests on the centrifugal machine 
and in the thermal chamber the influence of these 
effects on the basic physiological functions was 
studied, and individuals were singled out who 
stood the tests better than others. 

During the course of air-drop training each 
cosmonaut had to make several dozen jumps. 
Physical training consisted of planned sessions 
based on the individual cosmonaut’s physique, 
and setting-up exercises, conducted for an hour 
daily. The latter combined selected exercises, 
games, diving, swimming and excercises on 
special apparatus. 

Direct preparations for the forthcoming space 
flight were organised when the special training 
programme had been concluded. These com- 
prised aspects of piloting and navigation, the use 
of the emergency pack, training on a centrifugal 
machine in a space suit with the maximum load 
that may be expected ; prolonged training in a 
model spaceship with the use of all the life-saving 
systems, &c. 

A group of the best men ready for space flight 
were picked from among the trainees. 

First SPACE FLIGHT 

The ** Vostok ” took off at 9.07 a.m. (Moscow 
time) on April 12. During the entire boost 
stage Gagarin maintained constant communica- 
tion by radio-telephone with the flight centre on 
earth ; the cosmonaut felt very well on this 
section of the flight. He recorded precisely the 
changes in load and the stages of separation of 
the carrier rocket. The noise in the ship’s cabin 
did not exceed the noise in the cockpit of a 
jet plane. Gagarin watched the earth through 
the portholes even during the boost stage. 

The equipment during the orbital flight, 
orientation and landing of the ship were effected 
automatically. However, in case of need, the 
cosmonaut, at his own discretion or at a 
command from the earth, could have taken 
over the control of the ship, determined his 
location and made the landing in the selected 
area. 

After the spaceship was put in orbit a state of 
weightlessness set in. At first this condition 
was strange for the space pilot, but he soon 
accustomed himself to it. Gagarin felt fine 
throughout the entire period of weightlessness 
and retained full command of his faculties. 

In conformity with the flight programme he 
kept watch over the functioning of the spaceship’s 
equipment, maintained without interruption 
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communication with the earth by radio-telephone 
and telegraph, conducted observations through 
the portholes and the optical orientation device, 
sent reports to earth, recorded observation data 
in his logbook and on magnetic tape and took 
food and water. 

The surface of the earth was clearly visible 
from up to 300km. Coastal lines, big rivers, 
terrestrial relief, forests and clouds and the 
shadows from them were observed very well. 
In a pitch black sky, the stars looked brighter 
and clearer against it than from the earth. The 
earth had a very beautiful pale blue halo. On 
the horizon the colours changed from a delicate 
light blue through ultramarine, dark blue and 
violet, and finally to black sky. When emerging 
from the shadow, a vivid orange flash, which 
then passed through all the colours of the rainbow, 
could be observed on the horizon. 

At 9.51 a.m., approaching Cape Horn, the 
spaceship’s automatic orientation system was 
switched on and, after the ship emerged from 
the shadow, it orientated the ship on the sun. 

At 10.15 a.m. the automatic programming 
control device commanded the equipment in the 
ship to prepare for the firing of the retro-rocket. 
At that moment the ship was over the approaches 
to Africa. 

At 10.25 the retro-rocket was fired and the 
spaceship veered off the orbit of an earth satel- 
lite on to its descent trajectory. 

At 10.35 a.m. the ship entered the dense layers 
of the atmosphere, and at 10.55 a.m. it landed 
in the designated area. 

Since his return Gagarin has felt well and no 
disorders in his bodily health have been revealed. 


Tool and Cutter Grinder 

A universal tool and cutter grinder made by 
Schiitt, of Trollbacken, Stockholm, is now 
available through Associated European Sales 
(Great Britain), Ltd., 6, Bloomsbury Square, 
London, W.C.1. As may be seen from our 
illustration, the machine consists principally of a 
base, table, wheel head, and work head. With 
additional equipment it can grind external and 
internal diameters as well as flat surfaces 
and sharpen twist drills. The table measures 
184tin by 34in, runs on roller bearings and 
is laterally guided by ball bearings in a manner 
designed to eliminate play. For taper grinding 
the table can be swivelled through 10 deg. on 
either side of the central position. The wheel 
head can be swivelled horizontally through 
360 deg. and vertically through +15 deg. The 
grinding spindle (spindle speed 4900 r.p.m.) has 
automatic compensation for axial and radial play. 

The work head can be swivelled through a full 
circle both horizontally and vertically, setting 
being aided by fully graduated scales. The 
dividing plate has twenty and twenty-four holes. 
The work spindle is fitted with a No. 4 Morse 
taper. 
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British Trade Fair in Moscow 


Much interest is reported to have already been expressed by the Russians in 
connection with the forthcoming British Trade Fair in Moscow, during which for 
seventeen days members of Soviet Foreign Trade Corporations, Regional People’s 
Economic Councils, and factory managers, as well as the public at large, will be 
able to see for themselves what British industry can offer them. The Fair is stated 


to be the biggest foreign exhibition ever to be held in the Soviet Union. 


It is to 


be followed by a Soviet Exhibition at Earls Court, London, in July. 


Ne week, on May 19, a British Trade Fair, 
is due to open in Moscow at the Sokolniki 
Park of Culture and Rest. The fair which is to 
stay open until June 4 is being held under the 
joint sponsorship of the Association of British 
Chambers of Commerce and the All-Union 
Chamber of Commerce of the U.S.S.R. It 
will be followed by a Soviet Trade and Industrial 
Exhibition to be held at Earls Court, London, 
from July 7 to 29, 1961, under the same joint 
sponsorship. The fair is being organised by 
Industrial and Trade Fairs, Ltd., with the help 
of an advisory council of leading industrialists 
and others with wide experience of trading with 
the Soviet Union. Though the Board of Trade 
is taking part in the fair as an exhibitor, the 
fair, which it is estimated will cost £2,000,000, 
is being financed entirely by the participants and 
is not being subsidised or underwritten by the 
Government or by the sponsors. 

The object of the fair is to increase British 
exports to the Soviet Union, or, more specific- 
ally, to sell the exhibitors’ products. Exhibitors 
will be displaying products which they believe 
that the Soviet Foreign Trade Organisations 
wish to buy, and will not be showing products 
for which they do not think there will be a 
market in the Soviet Union. These are the 
factors which have determined the industrial 
structure of the fair and which account for the 
high proportion of capital goods among the 
exhibits. 

Sokolniki Park of Culture and Rest is one of 
the largest in Moscow. Three foreign exhibitions 
(American, Czech and Japanese) have already 
been held there, but the British fair will occupy 
almost as much covered area as all its predecessors 
put together. The British Trade Fair will in fact 
be by far the biggest foreign fair ever held 
anywhere in the Soviet Union. Fig. 1 shows 
the layout of the fair which occupies an area of 
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Fig. 1—Exhibition grounds in Sokolniki Park 


about 23 acres or over 1,000,000 square feet, 
The shape of the site is approximately that of ap 
isosceles triangle with two sides of 600 yards 
and a third side of 375 yards. 

There are four exhibition halls : Hall “A.” 
a geodesic dome in aluminium with a gross area 
of 26,000 square feet ; Hall “ B,” a fan-shaped 
building constructed largely in steel and glass 
with a gross area of 49,000 square feet ; Hall 
“C,” a square building in concrete and glass of 
21,000 square feet, connected to the gallery of 
Hall *“ D,” with an escalator to carry visitors 
across the road which runs between Halls “C” 
and ““D”; and Hall “* D,” a rectangular build- 
ing in concrete and glass on two fioors. The 
building is 550ft long and 180ft wide offering 
102,000 square feet of space on the ground floor 
and 30,000 square feet on the gallery. 

The total gross covered area will therefore be 
228,000 square feet. 

In addition, a number of exhibitors are dis- 
playing their products in the open air on sites 
marked on the exhibition site plan. 

Halls “‘A” and *” B” were constructed for 
the United States National Exhibition held in 
the summer of 1959 and subsequently sold to 
the Russians for approximately 50 per cent of 
their original cost. Halls “‘C” and “ D”™ have 
been newly constructed by the Moscow City 
Soviet for the British Trade Fair and for the 
French National Exhibition which will follow 
later this year. 

Under an agreement signed last May, of the 
cost of Halls “C” and “D” amounting to 
approximately £500,000 sterling, the British 
organisers and the General Commissariat of the 
French National Exhibition will bear one-quarter 
each, the rest being met by the Moscow City 
Soviet whose property the buildings will 
eventually become. The two halls were designed 
by architects of the Institute Mospoekt, Moscow, 
under the direction of Messrs. Wilensky and 
Vinogradsky in co-operation with Jack Howe 
and Partners, architects for the British Trade 
Fair, and Monsieur M. L. Gauthier, architect to 
the French National Exhibition. 

A total of 621 companies are taking part. 
The breakdown of exhibitors by industries gives 
the following picture (some participants being 
represented in more than one category): Plant 
and Machinery, 181 (including machine tools, 
sheet-metal-working machinery, plastics machin- 
ery, food processing plant, textile machinery, 
refrigeration, dairy and bottling plant, materials 
handling equipment, mining machinery and 
laundry plant); Electrical Engineering, 48 
(including electronics and radar, radio and tele- 
vision) ; Scientific Instruments, including instru- 
mentation, over forty-one ; Materials, including 
iron and steel, wood, plastics, rubber and glass, 
sixty-six ; Chemicals and Pharmaceuticals, 
thirty-two ; Engineering Components, including 
gears, belting, hose, couplings, clutch and brake 
linings, forty-five ; Vehicles, including passenger 
cars, commercial vehicles, rolling stock, loco- 
motives and ships, seventeen ; Medical, Dental 
and Veterinary Equipment, eight ; Textiles and 
Clothing, 140; Leather and Footwear, 112; 
Books, Musical Instruments, Toys and Games, 
fifteen ; Household Goods, twenty-two ; Office 
Machinery, seven ; Banks, airlines and Govern- 
ment Departments, twelve. 

In Hall “ A,” among many other exhibits, 
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s will find a large display by the 
and Steel Federation and the 
National Wool Textile Export Corporation, and 
the exhibits of chemical concerns such as 
—~ Imperial Chemical Industries, Ltd., The Distillers 
Company, Ltd., and Fisons, Ltd. 
In Hall “ B” will be grouped the big electrical 
and electronics companies including Associated 
Electrical Industries, Ltd., Automatic Telephone 
and Electric Company, Ltd., The English 
Electric Company, Ltd., Hawker Siddeley Brush 
International, Ltd., Joseph Lucas Export, Ltd., 
the Pye Group of Companies, Rank Cintel, Ltd., 
and Standards Telephones and Cables, Ltd., as 
well as exhibits by Rustyfa, Ltd., the consortium 
which has won very large contracts for tyre 
factories in the U.S.S.R. and by such well- 
known companies as Enfield Rolling Mills, 
Ltd., Formica, Ltd., Dunlop Rubber Company, 
Ltd., and the Rootes Group. 
The Government exhibit on which the Board 
of Trade is spending about £100,000 will occupy 
t some 10,000 square feet in Hall “ Cc.” The 
theme of the exhibit is British achievements 
§ in science and technology. Here, the Central 
Office of Information will show how the Govern- 
: ment, the Universities, the Hospitals and private 
4 industry work together in Britain on the research 
l which is an indispensable preliminary to modern 
production. 
| 


the Russian 
British Iron 


In the gallery of the main building, Hall “ D,” 
there will be grouped a number of manufacturers 
of several different types of consumer goods, 
particularly textiles and shoes. On the ground 
| floor the Russians will be able to see by far the 
biggest and most comprehensive display of 
machinery for all purposes ever sent overseas 
from Britain to any exhibition anywhere. Metal 
working machine tools and textile machinery 
will be the largest sections of this part of the 
exhibition but food machinery, shoe machinery, 
plastics machinery and printing machinery will be 
well in evidence as well as specialised machinery 
for many other purposes and large exhibits of 
engineering materials and components of all 
kinds. Among the open air sites will be exhibits 
by Acrow Engineers, Ltd., Kelvin and Hughes, 

Ltd., Lancers Machinery, Ltd., the Pye Group 
of Companies, Standard Triumph Sales, Ltd., 
and Vickers, Ltd. 

The fair is being publicised by the All-Union 
Chamber of Commerce in every major city 
in the U.S.S.R., through the medium of the 
press, radio, television and posters. 

Public attendance is estimated at around 
60,000 a day or approximately 1,000,000 over 
the whole period of seventeen days during which 
the fair is open. The admission charge will be 
3 roubles for adults. 

The All-Union Chamber of Commerce is 
arranging for official visits to be made by 
delegations from all the Foreign Trade Cor- 
porations and Regional Economic Councils. 





Figs. 3 & 4—(Above) Vertical packer for jars, cans, canisters and bottles 
(Right) Centreless bar turning machine 





Fig. 2—25kV, 3300 h.p., a.c. locomotive for British Railways 


An information centre is being constructed as 
a separate building to the east of Hall “A” 
where all holders of special tickets issued to the 
various Soviet purchasing organisations will be 
received. It will have a staff of thirty-six people 
to deal with all trade, technical and press 
enquiries, amongst them twelve specially-trained 
Russian speaking British guides to the Exhibi- 
tion, and six Soviet interpreters. 

Exhibitors will be showing documentary and 
commercial films at the exhibition cinema which 
seats 500 people. 

The 800-page fair catalogue, printed, of 
course, in Russian, is virtually a guide book to 
large sections of British industry. It is the 
largest catalogue ever produced for any British 
exhibition and certainly ranks among the 
largest single language trade fair catalogues 
ever produced. Instead of advertisements of 
the type familiar in western countries, there are 
many hundreds of data sheets, giving detailed 
specifications of exhibitors’ products. 

The catalogue has been distributed free of 
charge to Soviet Foreign Trade Corporations, 
Soviet Economic Councils and similar organisa- 
tions throughout the Soviet Union in advance 
of the Exhibition. Copies of the catalogue will 
also be given away to representatives of these 
organisations at the information centre at the 
fair. This highly technical and detailed descrip- 
tion of exhibits will not be available to the 
general public for whom a very simple straight- 
forward guide to the fair is being produced. 

About 1600 Britons are expected to travel 
to Moscow in connection with the trade 
fair. Some 1200 will be available on the 


exhibition stands to give information to visitors. 

Technical problems of great complexity have 
been posed by stand construction and shipping 
and forwarding arrangements for the many 
thousands of different exhibits. No single 
contractor in Britain would have been able 
to handle a task of these dimensions. 
Accordingly, the organisers appointed a con- 
sortium of five of the country’s leading stand- 
fitting contractors to undertake the construction 
of the stands, and another consortium of three 
of the biggest shipping and forwarding agents 
to deal with transportation. 

The majority of stands have had to be pre- 
fabricated in Britain, rather than constructed 
from local materials, and have been erected on 
the exhibition site by an army of 400 British 
employees of the stand-fitting contractors. 

Within the scope of the present article we 
cannot hope exhaustively to deal with the 
exhibits in even quite a small product group, 
and we are therefore forced to confine ourselves 
to refer briefly to a perhaps somewhat arbitrary 
selection. When the fair is thrown open to 
the public in a week’s time, we trust visitors will 
be gratified with the variety as well as the quality 
of the products which are presented to them 
for their inspection. 

First of all, however, a few words may be 
said regarding one display which is of a more 
general nature, namely, that which the board of 
Trade is presenting. 

The theme of the Board of Trade exhibit will 
be British achievements in science and tech- 
nology. The subjects include Britain’s nuclear 
power programme and radio-isotope production; 
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Fig. 5—Model of combined animal by-products plant, showing the layout from the entry of animal waste 
to the final products of tallow, meal and fats 


hovercraft and civil aircraft developments 
with emphasis on navigational control systems 
and the revolutionary vertical take-off planes 
of the future. The story of man-made fibres 
features ** Terylene * and Polyethylene. 

In a section dealing with medical research, 
reference is made to the work of Professor 
Medawar, University College, London, on the 
problems of skin grafting, and the research 
being carried out by Dr. Harris of the Imperial 
Cancer Research Fund on cancer virus. Another 
sections deals with the work of Professor Perutz 
of Cambridge University and Dr. Dorothy 
Hodgkin of Oxford University on the mysteries 
of D.N.A., the hereditary characteristic con- 
troller of the living cell, and the fine structure 
of the proteins myoglobin, haemoglobin and 
insulin. The medical section ends with a display 
of the functions of the heart/lung machine, 
the machine developed by Dr. Melrose of the 
Hammersmith Postgraduate School, London. 

The remaining two subjects covered by the 
exhibit will be the “‘ atomic clock ” and space 
research. In the first of these, the display 
illustrates the principles and practical applica- 
tions of the “* clock.”’ For his research work on 
this project, Dr. Essen of the National Physical 
Laboratory, Teddington, was awarded the 
U.S.S.R. Popov Medal. Space research deals 
with the work of Professors Lovell at Jodrell 
Bank and Martin Ryle at Cambridge. 

The exhibit will also include an Information 
Point where the general public may obtain 
specially prepared notes relative to the subjects 
on display. 

The Vickers Group of Companies, which is 
already exporting large industrial plants to the 
Soviet Union, will have by far the largest indi- 
vidual company pavilion. The building, requir- 
ing 254 tons of steelwork, is on two floors with a 
total floor area of 7400 square feet. The north 
wall is mainly glass so that passers by can see 
the activity within. The south wall is timber 


clad and painted white, having a large ground 
floor entrance and staircase to both the external 
balcony and to the enclosed mezzanine floor 
level. The east wall is made from gold coloured 
panels sprung into frames giving a corrugated 
effect to the whole side; at eye-level is a row 
of 36in square panels of Firth-Vickers ** Stay- 





brite © stainless steel. The west wall has a canti- 
levered balcony and features four 17ft high 
enlargements from Terence Cuneo—pencil draw- 
ings of some of the Vickers works. 

A model which occupies the complete length 
of one side of the Pavilion has been built to give 
visitors some idea of the vast range of industrial 
plants that Vickers can design, construct and 
erect. The model represents an area of land 
some 5 miles long and shows steelworks, dock 
and harbour installations, shipyards, railways, 
chemical plants and industrial areas. The 
chemical (synthetic fibre) and beet sugar plants 
are typical of installations now being manu- 
factured for the Soviet Union. On the mezza- 
nine floor from which the model is viewed 
visitors will be able to select a subject in which 
they are interested by dialling one of the sixty 
numbers. and listen to a specialised commentary. 
This commentary will be given in three languages 

Russian, English and German. In addition, 
all captions will be in Russian and English. 

Among the many exhibits to be shown in the 
Vickers Pavilion is the ** Linac,” linear acceler- 
ator, a hospital installation for deep X-ray 
therapy, using Cobalt 60 in a sealed tube which 
makes a separate operating room unnecessary. 
Accelerated freeze drying—the latest develop- 
ment in food preservation—will be shown and 
food samples will be given to interested visitors. 
Hovercraft development is illustrated by a work- 
ing model of the 10-ton ‘ Hovercraft’ now 
under construction at South Marston. 

One of the largest stands is that of Associated 
Electrical Industries, Ltd., Whose products range 
from transistors to large turbo-generators. The 
A.E.1. *“* MS7” mass spectrometer will be of 
special interest to the Russians who have recently 
ordered two for use in nuclear research. One of 
these will be in use on the stand. This was the 
first mass spectrometer using a spark source to 
be made commercially available, and has a 
sensitivity which makes possible detection of 
one part in a thousand million. It is particularly 
useful in analysing impurities in materials of 
interest to nuclear scientists and electronic 
engineers. 

Wartime collaboration with the U.S.S.R. will 
be recalled by a model 5000kW mobile power 
station. Thirty-five of these, made by the 








Metropolitan-Vickers Works of Associated Elec. 
trical Industries, Ltd., were sent by the Mini 
of Supply under the Aid Scheme. Rangi 
from 1000kW to 5000kW, they had a total 9 

of 101IMW, and had originally been produced to 
safeguard this country’s supplies of electrigj 
from being disrupted by air raids. In order to 
enable these units to be operated in the deyg. 
stated western parts of the Soviet Union, these 
rail-borne power stations had to be comp! 
self-contained, requiring only supplies of ful 
and water at the sites to which they were sent. 
Also shown in model form will be a number of 
electric locomotives, including a 25kV, 50 oj. 
3300 h.p. locomotive for British Railways 
(Fig. 2). 

A total of thirty-five of these locomotives 
together with forty sets of electrical equipment 
for similar railway-built locomotives are bej 
supplied by A.E.I. The latter include thirty 
sets of germanium and ten sets of silicon semi. 
conductor rectifiers as opposed to the multi-unit 
mercury arc rectifiers employed on the complete 
locomotives. 

A special display will deal with the A.B 
true motion * Escort” marine radar. Radar 
of this type is installed in the liners “ Queen 
Elizabeth ** and ‘“*‘ Queen Mary,” and is also 
being installed in the Cunard passenger vessels, 
** Saxonia,” “‘Ivernia”™ and “ Carinthia,” as 
well as in five large tankers being built for the 
Mobil Company 

For the interest of the Russian housewife there 
will be demonstrations of refrigerators, washing 
machines and other domestic equipment. 

The research section includes a display of 
semi-conductors with a silicon carbide rectifier 
operating in a high temperature furnace; a 
model of the “ Merlin” reactor; nuclear 
metals ; and metal cutting demonstrations. 

Textile finishing machinery, fire protection 
equipment, and food processing and packaging 
machinery will be seen on the stand of Mather 
and Platt, Ltd Fig. 3 illustrates a_ vertical 
packer, designed primarily for packing bottles 
into partitioned crates or fibreboard cases, but 





Fig. 6—Centre column rotary transfer machine 


suitable also for packing cans or canisters into 
partitioned or non-partitioned fibreboard cases 
Output is approximately seventeen cases Of 
crates per minute and simple changes of parts 
enable one machine to handle a variety 0 
containers or cases. 
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Fig. 7—Programme-controlled conveyor system. 





In the foreground, machine for preparing programme on 


punched tape and (right) main electric control desk 


Heenan and Froude, Ltd., will be showing the 
“G4” hydraulic dynamometer. This machine, 
capable of absorbing and measuring up to 350 
b.h.p. at speeds up to 6000 r.p.m., is particularly 
suitable for use with road vehicle engines. Test- 
be carried out at either end of the 


ing may 
machine, which may also be run in reverse, if 
required. The company will also exhibit a 
50 b.h.p. water-cooled ‘* Dynaspede”’ drive, 


capable of providing a variable speed output 
against constant torque at speeds between 1360 
and 0 r.p.m. By means of electric signals fed 
to its control equipment this drive can be made 
to fulfil numerous control functions including 
those for the regulation of tension, acceleration 
braking and speed matching. 

Another member of the Heenan Group, 
Iwel Engineering, Ltd., will show a model of an 
animal by-products plant, showing the layout 
of the entire plant, from the entry of animal 
waste to the final products of tallow, meal and 
fats (Fig. 5). Notable features of the plant 
represented include clean, scientifically con- 
trolled and odourless processing with a greatly 
improved end product, provided more economic- 
ally than by conventional methods. 

On the stand of Brooke Tool Automation, 
Ltd., will be seen an example of the company’s 
motorised unit heads for application to automatic 
transfer equipment. The model exhibited is 
an electro-mechanical screw feed head of 
l0in stroke, driven by a 10 h.p. motor. Such 
unit heads find application, inter alia, on centre 
column rotary transfer machines (Fig. 6) on 
which components are transferred in a rotary 
motion on an indexing table and progressively 
machined at the individual working stations by 
Brooke unit heads which are mounted on the 
centre column and also from horizontal and 
angular inclined heads mounted on swing bases 
about the periphery. 

This machine can be readily changed from, 
for example, a four-station index to a six-station 
index, thus providing a most versatile machine 
capable of a re-deployment to other types of 
components when desired. 

Among British machine tools will be seen such 
items as a centreless bar turning machine which 
Sir James Farmer Norton and Co., Ltd. will 
show in operation turning 1?in mild steel bar 
on the stand (Fig. 4). 

Conveyancer Fork Trucks, Ltd., will exhibit 
a“ TC6-24 ” series V fork lift truck fitted with a 
four-cylinder Perkins diesel engine. This is 
equipped with a hydraulic torque converter 
drive. A unit construction transmission is used, 


enabling the main sections to be removed 
separately. 

A working demonstration will be given by 
Fisher and Ludlow of the “* Flowmaster *’ Con- 
veyor system (Fig. 7), which collects, holds, 
stores, transports and presents, and can now be 
electronically controlled to operate to a pre- 
determined programme, prepared and stored on 
punched tape, for up to a week ahead. Visitors 
will be invited to decide for themselves the 
sequence in which articles are to be fed from the 
storage conveyor lines on to a feeder or main 
conveyor. They can express their preference by 
operating themselves the teleprinter which trans- 
lates their requirements into punched tape. The 
tape is then fed into the electronic reader, which 
converts it into electrical impulses. The control 
unit interprets the instruction from the reader, 


Fig. 8—Crawler-mounted 
drill rig 
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operates the conveyor control mechanism, 
and checks that the instruction has been carried 
out before accepting the next instruction. In 
addition, a demonstration is given of the final 
link in the chain of automatic processes necessary 
to “automation "—the transfer of a compo- 
nent from the conveyor to and from a represen- 
tation of an automatic machine ; the complete 
cycle being automatically operated and con- 
trolled by the conveyor. 

The “ Holtrac” crawler-mounted drill rig 
introduced at the Public Works Exhibition last 
year will feature prominently on the Holman 
Brothers, Ltd. stand. Fig. 8 shows the first pro- 
duction machine being tested, drilling toe-holes 
in Cornish granite. The machine carries a 
Holman “SL. 160” heavy drifter, and with a 
towed air compressor forms a_ self-propelled 
unit which can be operated by one man. 

Hawker Siddeley Industries, Ltd. will feature 
a comprehensive selection from the fields of 
diesel and diesel-electric drive, electric power 
generation, electronics and nuclear engineering, 
together with a number of turbocharger exhibits. 
There will be engines ranging from 14 to 4400 
b.h.p to represent the total of 145 different power 
units now available from the three H.S.I. engine 
companies, Mirrlees, National and Petters. 
Two other H.S.I. companies, Fuller Electric and 
Brush Electrical Engineering, will also figure 
prominently, with exhibits which include a 
model of one of the supergrid transformers now 
in service in the United Kingdom, a ring main 
unit, and a range of specialised flameproof 
equipment for use in coal mines and in the oil 
and chemical industries, where explosive or 
inflammable materials are present. 

The Hawker Siddeley Nuclear Power Com- 
pany will be showing a model of its “ Jason ™ 
research and training reactor and of an organic 
moderated reactor for ship propulsion, power 
production and heat generation. There will also 
be demonstrations of a new impregnation process 
which makes graphite—normally a highly porous 
substance—impermeable to gases. 

A major section of the Hawker Siddeley 
Industries stand will be devoted to instrumenta- 
tion and control equipment 

The data and processing equipment will 
feature de Havilland’s ** Anatrol * on-line process 
computer, a low-cost system which is stated to 
embody a time-shared technique and to use a 
minimum of high-performance computing ampli- 
fiers and multipliers, while possessing all the 
stability and robustness essential to modern 
on-line process control. 
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Rotary Piston Engine Developments 


Rather more than a year has passed since the NSU-Wankel rotary piston 
engine was first described in detail at a symposium organised by the Verein 


Deutscher Ingenieure. 


Fuller data from the earlier tests have now been released 


as well as some recent results, including work on a 400 cubic centimetre engine 


suitable for motor vehicles. 
larger engines under licence: 
anywhere. 


In the United States, Curtiss-Wright is developing 
these include the first four-rotor versions built 
The American company’s most recent design is an engine of 32 litres 


capacity with a nominal output of 1000 b.h.p. 


just over one year ago the Verein Deutscher 
Ingenieure held a symposium at which for the 
first time details were given of the NSU-—Wankel 
rotary piston engine, the existence of which had 
been made public only a few months earlier.* 
Further information was recently made avail- 
able by the research department of the NSU 
company, Neckarsulm, which together with its 
American licensee, Curtiss-Wright Corporation, 
is at present actively engaged in evaluating the 
possibilities of this class of engine. Engines 
with swept volumes between 50 c.c. (air-cooled) 
and 32 litres (liquid-cooled) and power outputs 
of 3 to 1000 b.h.p. are on test in Germany or in 
the U.S.A., work on smaller and intermediate 
engines being undertaken by NSU while Curtiss- 
Wright is developing the larger sizes. 

It will be recalled that the NSU-Wankel 
engine is an internal combustion engine com- 
prising a stationary, epitrochoidal casing in which 
a‘three-sided rotor piston undergoes a planetary 
movement during which its apices remain 
constantly in contact with the wall. In this way 
three working spaces are enclosed which cyclic- 
ally increase and diminish. Although the work- 
ing medium is admitted and exhausted through 
ports which are uncovered and covered by the 
piston, in the manner of a two-stroke engine, 
the cycle is a true four-stroke cycle. Experi- 
ments carried out so far have been confined to 
the Otto cycle, but a diesel engine appears to 
be entirely feasible. 

Although the engine comprises only a small 
number of components there appear to be a 
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ANGLE OF OBLIQUITY — DEGREES 
Fig. 1—Relationship between angle of obliquity, 
displacement and compression ratio ; (a) is the 
compression ratio curve if the rotor has no cut- 
out ; (5) and (c) are comparable curves for rotors 
having cut-outs suitable respectively for Otto and 
diesel cycles 


large number of possible variants, including 
different trochoidal configurations with maximum 
angles of obliquity, ranging between 15 deg. 
and 35 deg. Other aspects concern the best 
arrangement of the ports—whether radial or 
axial—and the optimum port size, as well as 
port trimming. The most favourable com- 
pression ratios have yet to be determined, 
various positions for the spark plug, including 








* See THE ENGINEER, February 26, 1960, pages 365-69. 


multi-ignition systems, remain to be tested, and 
attention will have to be paid to such matters as 
supercharging, the selection of the best fuels, 
and the important question of further prolong- 
ing the effective engine life by improving the 
wearing quality of the seals in the bore. In 
view of this, the company considers it premature 
to think of producing the rotary engine in 
series. In what follows we outline briefly some 
of the information which has recently come to 
hand. Most of this is either by way of amplifi- 
cation of the results published last year, but 
some relates to work carried out since then. 


CYLINDER SHAPE AND COMPRESSION RATIO 


The maximum angle of obliquity, ¢, defined 
as the angle contained between the normal to 
the epitrochoidal bore and the centre line of the 
apex seal, is connected with the generating radius 
R and the eccentricity by the relationship 
sin ¢=3e/R, 

The relationship between the angle of obliquity 
selected for a design and the compression ratio 
is shown in Fig. 1, which is drawn for a major 
epitrochoidal axis equal to 100mm throughout. 
As the obliquity increases, the necking-in at the 
junction of the two lobes of the epitrochoid 
becomes more and more pronounced. At the 
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ANGULAR DISPLACEMENT — DEGREES 


Fig. 2—Indicated gas pressures in three adjacent 
chambers (*‘ KKM 250 ”’ experimental engine) 


same time the compression ratio diminishes. In 
the diagram, curves are shown for theoretical 
maximum compression ratio, and actual com- 
pression ratios suitable for the Otto and diesel 
cycles. The practical compression ratios lie 
below the theoretical maximum values because 
of the cut-out passages in the faces of the rotor 
which allow gas to pass at t.d.c. from the trailing 
to the leading lobe. In Otto cycle engines, 
these passages are about as large as the theoret- 
ical minimum volume of the working space ; in 
diesel engines they are only half this volume. 
If the overall dimensions of two rotary engines 
are identical, the Otto-cycle engine will possess 
a much larger chamber volume than the diesel. 


TORQUE 


Theoretical indicator and torque diagrams are 
shown respectively in Figs. 2 and 3. These have 
been computed for a maximum gas pressure of 
60 atmospheres which is the pressure developed 
in the most recent “* KKM 250” engines. The 
similarity of Fig. 3 with the torque diagram of a 
three-cylinder four-stroke engine will be noticed. 
The engine has no unbalanced reciprocating 








~ 


masses and the rotary masses can be Completely 
balanced, For the purpose of equalj 


cyclic fluctuations of the torque oe 
flywheel is fitted. 


SEALING PATH 


The length of the sealing path exceeds that of 
an equivalent reciprocating engine, if the valve 
seals of the reciprocating engine are ex 
Since a large angle of obliquity results in more 
compact overall dimensions this also means q 
shortening of the sealing paths. 


COMBUSTION CHAMBER SURFACE AND 
Sweet VOLUME 


Comparison between-a “‘ KKM 250” f 
piston engine and an equivalent “ square” 
reciprocating engine of 250 c.c., both bei 
t.d.c., shows that for an angle of obliquity of 
20 deg., the rotary engine has a 42 per cent 
greater combustion chamber surface ; for ap 
obliquity of 30 deg., it is still 25 per cent greater, 
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Fig. 3—Indicated torque diagram and mean torque 
(** KKM 250 ”’ experimental engine) 


It must be borne in mind that in the NSU—Wankel 
engine combustion takes place always in the 
same region of the bore, without cooling by 
inlet air, as in reciprocating engines. The larger 
area of the combustion zone is therefore wel- 
comed as it improves cooling. Owing to the com- 
bustion cycle extending over a considerable 
crank angle thermal stresses in the cylinder are 
severe. As a means of coping with axial expan- 
sion, the number of bolts which clamp the two 
end plates against the trochoidal cylinder casing 
is nearly three times as large over the hot arch 
as elsewhere along the circumference. 

If a rotary engine with an angle of obliquity 
of 30 deg. has the same surface/volume ratio 
as a 300 c.c. “square” reciprocating engine 
its volumetric capacity would be 600 cx. 
Accordingly, it is evident that the larger rotary 
piston engines operate under more favourable 
thermal conditions. 
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RuBBING SPEED AND INERTIA OF SEALS 


The following remarks refer to the experi- 
tal “ KKM 250” engine shown in Fig. 4, 
with data as shown in the accompanying table. 


Experimental “ KKM 250” Engine 


Eccentricity, € Siaum 
between centre and rotor apex 84mm 
nce between actual bore and theoretical 
epitrochoidal (to which it is parallel) Imm 
C 10, A € 
Trecho tangle of obliquity 23 deg 
= ym compression ratio 19-5 
Mal length of combustion chamber 52mm 
width of apex seals 1 6mm 
“jearance of seals in rotor slots 0-02m-0-04mm 
we 4-7 gramme 


t of single apex seal 
\~ oil flow through rotor (at 


r.p.m.) 


Tests were carried out over a range of speed 
of 2000 to 8000 r.p.m. At a nominal speed of 
5000 r.p.m. the rubbing velocity of the apex 
gals against the bore reaches a maximum 
value of 20-4 m/s on the major axis of the epi- 
trochoid, and a minimum value of 8-9 m/s on 
the minor axis. This may be compared with a 
maximum velocity of 17-5 m s of the piston 
rings of an equivalent “ square” reciprocating 
engine. The comparatively modest rubbing 
speed in spite of the high speed of the output 
shaft is due to the fact that the rotor runs at 
only two-thirds of the crankshaft speed. Of 
greater importance from the aspect of wear is 
the relatively small fluctuation in rubbing speed 
which varies by a factor of only 2-3. Ina 
reciprocating engine where the piston comes to 
rest at both ends of the stroke, maximum wear 
of the bore is observed within the first 30 per 
cent of the stroke from t.d.c. 

Ifa polar diagram of the gas pressures in two 
consecutive chambers is examined, it is seen 
that the pressure difference is nil in this position 
when the continuity of the wall is broken by 
the sparking plug, so that no leakage occurs at 
that point. 

As regards the inertia forces acting at 5000 
rp.m. on a sealing strip weighing 4-7 grammes, 
these take the form of Coriolis forces acting 
tangentially on the apex seal slots, and radial 
forces acting either in an outward direction on 
the bore, or to a smaller degree inwards against 
sealing springs placed underneath the strips. 
The maximum centrifugal force occurs on the 
major axis of bore and amounts to 2-6kg, 
while the centripetal force reaches its largest 
value of —0-26kg on the minor axis at the 
“neck” of the bore. The largest value of the 
tangential force is 1-45 kg. 


5000 
4 litres per minute 


DYNAMOMETER ENGINE TESTS 


Rotary piston engines of 250 c.c. capacity are 
particularly attractive for combustion chamber 
research because of their small angle of obliquity. 
This makes for a high theoretical compression 
ratio so that comparatively large depressions 


can be incorporated in the rotor without over- 
much reducing the compression. Tests are 
stated to have been conducted with the object of 
exploring the relationship between sparking 
plug position, compression ratio, and design of 
the depressions in the rotor flanks, but no results 
have yet been released. M.e.p. figures of the 
order of 10 atmospheres and a specific fuel 
consumption of 260 grammes per brake horse- 
power per hour has been observed, which in 
view of the very good volumetric efficiencies 
which are attained is somewhat disappointing ; 
undoubtedly these results can be improved on. 
As tests with the engine motored show, the 
volumetric efficiency remains satisfactory even 
at low speeds ; it is almost the same whether 
the engine is hot or cold, indicating that the 


sealing system operates satisfactorily. Friction 
losses are reasonably low. 
The speed at which maximum torque is 


obtained can be varied by an appropriate choice 
of the inlet port cross section. 

Rotary engines react to variations of mixture 
strength vary similarly to normal four-stroke 
engines. For example, maximum power is 
obtained with a mixture 5 per cent stronger 
than current, and most economical running 
with a mixture 5 to 10 per cent weak. With the 
early engines the lowest specific fuel consumption 
was 230 grammes per brake horse-power per 
hour. Exhaust temperatures increase as the 
engine speeds up and are considerably in excess 
of those of a comparable reciprocating engine. 
This is due to the long combustion phase which 
extends right up to the cracking of the exhaust 
port. 

With a cast iron cylinder block, wall tempera- 
tures over the hot arch, measured Imm below 
the surface, attain 300 deg. Cent. in the early 
engines while with a chrome-plated aluminium 
alloy block the temperature does not exceed 
200 deg. Cent. Considerable improvements are 
stated to have been effected since. 

Although in use rotor flanks and the inside of 
the combustion chamber become coated with 
carbon deposits, the sealing strips become highly 
polished and remain so. Because of the design 
of the seals, wear does not reduce their effective- 
ness. No running-in under part load is required 
with new engines, as there is no contact between 
rotor and cylinder except at the sealing strips. 
The sealing efficiency improves slightly during 
the first four hours of operation. Test runs 
lasting several hundred hours have been carried 
out. With an earlier “* KKM 250” engine with 
nitrided C.I. bore, the amount of radial wear 
on the apex seals was 0-3mm after 400 hours, 
while the axial wear was only 0:09mm. These 
runs employed a 50:1 fuel/oil mixture but a 
200 : 1 mixture seems possible if light alloy 
sealing strips on a chromed bore are used. 

Test data and practical experience have been 
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Fig. 5 -400 ¢.c. rotary piston engine fitted to ‘* Volkswagen *’ transmission, cutaway view 
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accumulated with the “ KKM 400” engine, a 
rotary piston engine with a displacement of 
400 c.c. which was designed as a preliminary 
study for a car engine. Fig. 5 shows an exploded 
view of this engine in combination with a 
“* Volkswagen ™ transmission, indicating its com- 


pactness. The total weight, including water and 
oil circulating pumps, is only 23 kg, while 
50 b.h.p. is developed at 6000 r.p.m. The 


obliquity is 28 deg.; mean effective pressure 
and volumetric efficiency are similar to the 
““ KKM 250.” However, fuel consumption has 


been successfully lowered to 250 grammes per 
brake horse-power per hour at the most econom- 
ical setting. 
Several NSU 
have 


“Sport Prinz” cars (top speed 


150km.p.h.) been road-tested with this 





Fig. 7—32-litre rotary piston engine during assembly 
engine during the last four months. Optimum 
fuel consumption on level stretches of the auto- 
bahn has ranged from about 4-5 litres per 
100km at 45 km.p.h. with the ““ KKM 250” 
engine to 5 litres per 100km at 85 km.p.h. with 
the “* KKM 400 ™ engine. With the latter engine, 
consumption at the top speed of 148 km.p.h 
amounted to 12-6 litres per 100km. 

In the United States, the first experimental 
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engine to be built by Curtiss-Wright had a 
chamber volume of 1 litre and after a compara- 
tively short period of development produced 
135 b.h.p. Endurance tests lasting several hun- 
dred hours have been run under full load and 
under variable load conditions. Some of the 
test results are shown in Fig. 6. Although not 
developed for peak performance it produced 
100 b.h.p. at 5500 r.p.m. and exhibited a mini- 
mum fuel consumption of 215 grammes per 
brake horse-power per hour. In spite of its size 
this engine had a fairly wide speed range. 

For several months now, four-rotor engines 
have been on test at Curtiss-Wright. These 
**4RC6” engines are stated to develop almost 
four times the power of a single-rotor unit and 
to be particularly smoothly running and free from 
vibrations over the entire speed range. Major 
epitrochoid axes, ports and spar« plugs are in 
line on these engines which have an integral 
one-piece crankshaft and uninterrupted sealing 
faces of the side housings. Coolant and lubricant 
flow in parallel through the four power sections. 
The crank arrangement provides a power cycle 
at 90 deg. intervals with the firing order 1-4—2-3, 
but leaves a small angle to be compensated by a 
balance weight at either end of the shaft. In 
order to achieve a good air/fuel distribution, two 
carburetters and dual side ports are employed. 
The engine was specifically designed for low 
height and short length. 

Maximum output was 425 b.h.p. at 6500 r.p.m. 
Torque and fuel consumption curves are stated 
to be seasonably flat with optimum values at 
about 4000 r.p.m. amounting to close on 400 Ib 
ft and 0-51 lb per brake horse-power per hour. 

So far the largest piston engine of this design, 
the ‘‘ RC 10,” has a chamber volume of 32 litres 
(Fig. 7). According to Curtiss-Wright it is 
basically a three times enlarged version of the 
other, except for adjustment of dimensions 
affected by stresses, heat transfer and thermal 
gradients. It was built in order to investigate 
scale effects. Designed to develop 1000 b.h.p., 
it has in initial tests given an output of up to 
782 b.h.p. at 1525 r.p.m., with a mean effective 
pressure of 106 lb per square inch and an 83 per 
cent volumetric efficiency. 

Its breathing capacity proved very ample 
even at high apex velocities, but it exhibited a 
phenomenon which did not occur in the smaller 
engines with standard fuel, namely detonation: it 
took place when standard fuel/air mixtures and 
full throttle opening were approached, and 
prevented attractive power and fuel consumption 
figures from being reached. The matter is under 
investigation, but it is felt that the cause is not 
necessarily the size of the combustion chamber. 


Open Gap Hydraulic Press 


An all-steel hydraulic press made by Naval- 
meccanica, Naples, is available in this country 
through the sole distributors, Rushworth and 
Co. (Sowerby Bridge) Ltd., Sowerby Bridge, 
Yorkshire. The OMF-Ferralba *“ Delta’ open 
gap press which we show in the accompanying 
illustration has a capacity of 250 tons with a 
table surface of approximately 5lin by 40in and 
a stroke of 393in. Operating speed is fifteen 
strokes per minute. 

A 15 h.p. motor directly coupled to a multi- 
piston pump operates the hydraulic system which 
is provided with an automatic valve for quick 
filling and discharging of the cylinder during 
idle strokes and also with an adjustable slide 
stopping device. Control is either by push 
buttons mounted on the side of the upright 
which operate a servo-motor, or by a manual 
control lever. The slide can also be controlled 
by means of push buttons on a pendant in front 
of the machine. 

The maximum tonnage is exerted throughout 
the entire stroke and thus there is no need to 
adjust the die vertically. A special aspect of the 
design is its delta shape which gives exceptionally 
good access to the table and makes it easy to 
handle bulky workpieces. High precision has 





Here seen in operation from the discharge end, this continuous mixing plant is built as a road trailer which 


can be raised to working height on hydraulic columns. 


A rotary weigher automatically weighs out batches 


of mix, allowing the plant to be run by one man 


been ensured by providing large surfaces for 
both piston and slides, thereby minimising wear. 
The slides are protected by a steel guard. 

As an optional ancillary there is available an 
all-steel press brake attachment which provides 
a maximum folding length of 9ft 10in. Other 





250-ton open gap hydraulic press 





extras are ejectors and a blank holder under the 
table. 

A smaller version of the same machine has a 
capacity of 150 tons and a table surface of 4lin 
by 29in with a stroke of 273in. Speed of opera- 
tion of this unit is twenty-five strokes per minute. 
The folding attachment for this model has a 
maximum length of 6ft 7in. 


Continuous Mixing Plant 


Our illustration shows the “ Via Nova” 
continuous mixing plant made by H. Nielsen 
and Son Maskinfabrik A/S, Copenhagen. The 
machine is stated to be fully automatic, with 
controls which allow quantities to be measured 
with a precision of +1 per cent. The finished 
mix passes from the mixer to a motor-driven, 
electrically-heated rotary weigher with pendulum 
pointer and highly accurate control of the 
motor. All binder is measured out in a highly 
stable, continuously variable and adjustable 
measuring pump. It then passes through a 
meter which indicates in litres the quantity to 
an accuracy of +0-7 per cent. By comparing 
the tonnage of finished mix as shown on another 
meter, with the binder consumed, it is possible 
to check the contents of binder in the finished 
product at any time, with, it is claimed, a 
previously unattained precision. 

The rotary weigher takes quantities of 2000 Ib, 
and is stated to be considerably less sensitive to 
erratic forces than belt weighers on which the 
actual quantity may be only 80 Ib to 100 Ib. In 
addition to being twenty times steadier than a belt 
weigher, the rotary weigher is stated to constitute 
a natural buffer silo, allowing lorries to be changed 
between discharges of the weigher. As a result 
lorryloads of an-exact and known size can be 
obtained, so that by simply measuring the 
stretch of road to be paved, the material can be 
spread very accurately. 

With this weigher, a single operator can run 
both the drying and the mixing plant. 

The equipment is made in two sizes, with 
capacities of 100 and 140 tonnes per hour 
respectively. It is fully portable and can pass the 
clearances of international roads and railways. 
Constructed as a pneumatically tyred trailer, 
it can be erected without the use of a crane, 
simply by attaching and extending hydraulic 
jacking columns. 
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Yankee Atomic 


Station 1n Massachusetts 


No. 1 


The Yankee nuclear power station of the Yankee Atomic 
Massachusetts, commenced 
electric power generation on November 10, 1960, and is 
scheduled to be in full commercial operation by July 1. The 
station will have an ultimate thermal output of 485M W and 
an ultimate net electrical capacity of 136MW. 
by the Westinghouse Electric Corporation at a cost of 
about 40,000,000 dollars and employs the firm’s pressurised 
The reactor core comprises some 25 
tons of 3-4 per cent enriched UO, pellets in stainless steel 
It is expected that the new station will eventually 
provide power at a cost of 0-9 cents per kilowatt-hour. 


Electric Company at Rowe, 


light-water reactor. 


tubes. 


™ first nuclear power station in the New 
England part of the United States commenced 
electric generation on November 10, 1960. To 
undertake the construction and operation of 
this plant the Yankee Atomic Electric Company 
was organised by eleven of the major New 
England utilities and was incorporated as a 
Massachusetts electric company. The follow- 
ing eleven utilities are the sole stockholders of 
Yankee and will purchase the entire electrical 
output of its plant: The New England Power 
Company, Connecticut Light and Power Com- 
pany, Boston Edison Company, Central Maine 
Power Company, Hartford Electric Light Com- 
pany, Western Massachusetts Electric Company, 
Public Service Company of New Hampshire, 
Montaup Electric Company, New Bedford Gas 
and Edison Light Company, Cambridge Electric 
Light Company, and Central Vermont Public 
Service Corporation. 

The importance of an economically designed 
plant is pointed out by the following quotation 
taken from the general specification written for 
the scheme. “‘ The paramount design criterion 
is safety of the public and operating personnel. 
Otherwise the design shall have the greatest 
simplicity, ruggedness and economy consistent 
with reliability and efficiency within the special 
limitations imposed by nuclear power plant. 
First cost is important and shall be kept to a 
minimum consistent with the cost of fuel, 
operating labour and maintenance. Investment 
in all facilities not directly concerned with power 
generation is to be minimised.” To achieve 
the foregoing goal the Yankee power station is 
demonstrating (1) the feasibility of pelletised 
low enrichment uranium dioxide fuel, clad with 
stainless steel tubing, (2) that construction cost 
can be reduced by using standard equipment 
designs and construction methods employed in 
the power production and chemical industries 
wherever possible, and (3) that safety can be 
achieved by a sequential barrier arrangement 
between the fuel and the atmosphere. These 
barriers are oxide fuel (in which the non-corro- 
siv€ uranium dioxide fuel acts to contain the 
fission products within its own matrix) stainless 
steel cladding in tubular form, a high-integrity 
main coolant system, and a containment vessel. 
Based on present estimates of total construction 
costs, including allowance for price adjustments, 
interest during construction and contingencies, 
the completed plant is estimated to cost approxi- 


Power 


It was built 


mately 40,000,000 dollars. To provide for 
research and development, the U.S. Atomic 
Energy Commission has included the Yankee 
project in its power demonstration reactor 
programme and is assisting by supporting the 
research and development in an amount up to 
5,000,000 dollars. Any excess cost of research 
and development will be shared by Yankee and 
Westinghouse. The principal contractors for the 
design and construction of the Yankee plant are 
the Westinghouse Electric Corporation Atomic 
Power Department, of Pittsburgh, and the Stone 
and Webster Engineering Corporation, of Boston. 

The decision to form the Yankee Atomic 
Electric Company was made in August, 1954, 
and this firm signed a contract with the A.E.C. 
under the Power Reactor Demonstration Pro- 
gramme in June, 1956. In the following month, 
the company authorised Westinghouse and 
Stone and Webster to proceed with plant design 
work. Land clearing operations at site began in 
September, 1956, and a construction permit was 
issued by the A.E.C. in November, 1957. Excava- 
tion work commenced in March, and the first 








concrete foundations were placed in April, 1958. 
During the past two years, the mechanical 
equipment was installed at the site, and on 
August 19, 1960, the reactor went critical. The 
power station is scheduled to be in full com- 
mercial operation by July 1. 

GENERAL DESIGN 

The Yankee power station (Fig. 1) is situated 
at Rowe, Massachusetts, on the Deerfield River, 
near the Vermont-Massachusetts border. The 
site exclusion area controlled by the station is 
approximately 2000 acres. The population 
density within a five-mile radius of the site is 
twenty-five people per square mile. Within a 
nine-mile radius of the site the density continues 
at about twenty-five per square mile, but increases 
sharply to about 100 people per square mile at 
the ten-mile radius. 

In basic concept and major design features the 
current “definitive design’? for the Yankee 
scheme remains unchanged from the “ reference 
design ’’ prepared early in the programme. The 
Yankee reactor is a pressurised light-water- 


Fig. 1—Overall view of the Yankee atomic power station at Rowe, Massachusetts 
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moderated-and-cooled reactor, fuelled with 
uranium oxide (UO,) in the form of sintered 
pellets. The fuel cladding and the structural 
material of the core are stainless steel. In view 
of the art of core design at this time, and recog- 
nising the possibility that a given core may 
equally well produce more as well as less heat 
than calculated, the first core was designed to 
provide only 392MW of heat and 11OMW net 
electric output at full power, based on design 
criteria used for sizing a later 485MW core. 
Substantial study has been made of means to 
increase the core output from the first core rating 
to the full plant rating. Review of hot channel 
factors following the critical experiment, pro- 
vision in the plant for increasing the operating 
pressure to 2150lb per square inch gauge, 
and provision for multi-region loading are 
among the considerations for an increase of the 
first core output without increasing the physical 
size. If these and other possibilities fail to pro- 
vide the necessary output from the first 7-5ft 
long core, later cores can be increased in length 
to 8-5ft or rod size and pitch can be varied to 
produce increased power output. 

The first core contains 52,190 lb of uranium 
oxide enriched to 3-4 per cent in the fissionable 
isotope uranium-235. The weight of stainless 
steel in this core is 13,588 1b. The slight increase 
in the nominal enrichment from earlier published 
values is due primarily to an increase in the 
thickness of the stainless steel cladding of the 
fuel. To some degree the change is also attribut- 
able to improved methods of calculating the 
nuclear core performance. 

Reactor control is by means of control rods 
for operation and a neutron absorbing chemical 
for hot to cold reactor shutdown. The control 
rod material is nominally an alloy of 80 per 


cent silver, 15 per cent indium, 5 per cent 
cadmium. Chemical shutdown is obtained by 
dissolving boric acid in the water coolant- 
moderator. The basic mechanical design of the 
core consists of rod-type fuel elements packaged 
into fuel assemblies which can be loaded 
separately into the core for fuelling purposes 


and unloaded under a water shielding barrier. 

The thermal design is based on a gross flow in 
the main coolant loops of 37-8 « 10° lb per hour 
of water of which 90 per cent flows longitudinal, 
in a single pass over the heat transfer surfaces, a 
temperature limitation at the centre of the hottest 
fuel pellet of 4700 deg. Fah. and the restriction 
that there be no bulk boiling in the hottest 
channel at the operating pressure of 2000 Ib per 
square inch absolute. The design allows local 
boiling (surface boiling of the sub-cooled liquid) 
in the reactor core. The reactor pressure vessel 
has a 100in internal diameter and is made of 
Sin thick carbon steel having a stainless steel 
internal cladding. The vapour container is a 
125ft diameter steel sphere. 

The first core fuel costs have been calculated 
on the basis of uniform enrichment (single 
region) and a core life of 10,000 hours at a power 
level of 392MW. This corresponds to an 
average fuel burn-up of 7830MW-days per metric 
ton of contained uranium. Recognising the 
advantages obtainable by flattening of the power 
distribution in the reactor through a multi- 
region loading, it is now planned to “ burn” 
the first core into a two-region core by replacing 
one half of the core after the equivalent of 
5000 hours at full power. This is referred to also 
as a “ split-cycle ’ loading, and the fuel will be 
progressed in an ** outside-in ** direction. At the 
end of 5000 hours, the thirty-eight fuel assemblies 
making up the inner half of the core will be 
removed and replaced by the remaining thirty- 
eight assemblies. The outer ring of thirty eight- 
fuel assemblies will be replaced with new fuel 
assemblies having the original, initial enrichment 
or one slightly higher. 

The “ outside-in *’ loading scheme has been 
selected to reduce the hot channel factors and will 
permit the core to be run at a higher thermal 
output. An “ inside-out’ progression of the 
fuel would result in a longer reactivity-lifetime 


for the core at the expense of a reduction in the 
thermal rating over the uniform core. The 
minimum calculated improvement for the out- 
side-in, two-region split-cycle loading lies between 
5 and 10 per cent. In general, increasing the 
number of regions beyond two will further 
improve the hot channel factors and hence the 
maximum allowable power output from the core. 

The thermal and hydraulic design of the initial 
reactor core has been developed by Westing- 
house on the basis of the following conditions : 
(1) Steam conditions at 392MW at the outlet of 
the steam generator are 525 lb per square inch 
gauge, 475 deg. Fah., the log mean temperature 
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Fig. 2—Plant layout of power station 


difference in the steam generator is 37 deg. Fah. 
at full load. (2) The maximum heat flux in the 
core is not to exceed 50 per cent of the burn-out 
heat flux as predicted by the “ Bettis Correla- 
tions.’ (3) Local boiling, or surface boiling of 
the sub-cooled liquid, is permissible within the 
core. (4) Bulk boiling is not permitted within 
the core under normal operating conditions. In 
addition to the above physical limitations, the 
maximum power output of a nuclear reactor is 
limited by the ratio of maximum to average 
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VAPOUR CONTAINER 
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power density within the core i 7 
arrived at by considering both cngiamel “ 
nuclear effects and is expressed as a im 
channel factor.” The engineering effects 
basically statistical in nature and are due to “4 
uniformities in fuel rod characteristics and flow 
distribution. The nuclear factors affect; 
maximum-to-average power density are due to 
variations in neutron flux within the core, 


PLANT LAYOUT 


The primary nuclear steam generator Plant 
(Fig. 2) using pressurised light water as the 
reactor coolant and moderator, is constructed jn 
four loops, each containing its own Vertical 
steam generator and main coolant pump, all 
placed in a radial position around the central 
reactor. The primary plant has a Capability of 
485 thermal milliwatts and operates at a nominal 
2000 Ib per square inch absolute pressure and 
514 deg. Fah. average temperature. The 
secondary turbo-generator plant has a nominal 
rating of 145MW and operates at 465 Ib per square 
inch absolute saturated steam pressure. 

Many conventional steam power plants ar 
able to take advantage of the margins used in the 
design of individual items of equipment and the 
design tolerances available in the manufacture 
of turbo-generators to develop a maximum 
capability substantially in excess of the nominal 
rating. Accordingly, the conventional plant 
design and the reactor heat exchangers have been 
sized to be possible to realise an ultimate cap- 
ability of 160,000 gross electrical kilowatts, 
without at the same time adding appreciably to 
the investment cost. 

Carrying the heavy load of the internal 
structure and equipment through the steel shell 
of the containment vessel (Fig. 3) to the founda- 
tion in such a way as to anchor the shell and 
restrain its movement introduces undesirably 
high secondary stresses. It is believed unecono- 
mical to handle heavy equipment inside by ski¢- 
ding and rigging methods alone, or to provide 
large openings for the passage of railway cars into 
this vessel. Accordingly, the containment 
vessel has been raised above the access road and 
trackway and a polar crane provided at the top of 
the concrete shield capable of lifting any piece of 
equipment through the bottom hatch into its 
final place. 

The reactor pressure vessel is enclosed by a 
neutron shield tank and a cylindrical primary 
shield wall of ordinary concrete, designed to 
reduce the radioactivity leaving the reactor vessel 
to the level at the loops ; while a secondary 
biological and missile shield wall of ordinary 
concrete, cylindrical in shape and with dished 
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Fig. 4—Vapour containment steel sphere during site erection. 


bottom, completely surrounds all loops and is 
designed to reduce the external radiation level to 
2mr per hour. The level in adjacent working 
areas, manned full time, does not exceed 0-75 mr 
per hour. The four loops within this secondary 
shield are separated by radial concrete walls to 
permit individual loop maintenance with mini- 
mum decontamination, and to provide missile 
protection. No personnel enter the vapour 
container until the reactor is subcritical. In- 
spection and minor maintenance may then be 
undertaken under suitably controlled conditions, 
but no major repair or fuel changing will be 
undertaken without depressurising the plant. 
CONTAINMENT VESSEL 

The vapour container (Figs. 4 and 5) is a 
spherical steel envelope which encloses all 
pressurised parts of the main coolant system. 
When the reactor is critical and pressurised, the 
vapour container is closed and pressure-tight. 
The spherical shape uses a minimum of material 
for a given volume and internal pressure, permits 
accurate determination of secondary stress, and 
facilitates design of penetrations. The vapour 
container is designed to contain all vapours, 
gases, liquids and solid materials released as a 
result of a loss-of-coolant accident. The maxi- 
mum loss-of-coolant accident employed in 
evaluating the vapour container design consists 
of: complete severance of one main coolant 
line with two open pipe ends and simultaneous 
rupture of one secondary main steam line inside 
the vapour container. The placement of each 
main coolant loop in a separate concrete shielded 
compartment, and the installation of a non- 
return valve in the main steam line from each 
steam generator limit this part of the accident to 
the rupturing of a single secondary main steam 
line. 

The vapour container size, determined by the 
space requirements for the internal structure 
and the polar crane for handling equipment, has 
a diameter of 125ft and a gross volume of 
1,020,000 cubic feet or 840,000 cubic feet net. 
In a large loss-of-coolant accident, the energy 
release is approximately 94 x 10° B.Th.U., and 
the resulting equilibrium is 34-5 1b per square 
inch gauge requiring a plate thickness of jin. 
After the initial pressure release there is a rapid 
decrease in pressure to about 15 1b per square 
inch gauge during the first two hours due to 
thermal radiation and convection from the 
uninsulated vapour container shell and to dif- 
fusion of heat into the inner concrete structure. 
Although it is believed that no plausible missile 
could be released by the main coolant system, 
protection is provided by the inner concrete 
structure. It is considered that the ductile 
austenitic stainless steel materials in the main 
coolant system will not fail in a brittle manner 
when in contact with the hot compressed coolant. 
The stainless-steel-clad carbon steel reactor vessel 





is not considered as a feasible source of missiles. 

The initial design contemplated supporting the 
sphere on a conical skirt which would have 
afforded economy in the use of material and would 
have kept secondary stress to a minimum. 
Unfortunately, no fabricator was yet able to 
handle the course of bevelled thick plate required 
at the junction between sphere and skirt ; instead 
the more conventional support from columns at 
the equator was finally employed. Secondary 
stress at this attachment requires one course of 
14in thick plate, the maximum allowable without 
stress relief under the American Unfired Pressure 
Vessel Code. 

The vapour container shell piping penetrations 
are welded to the shell to maintain the integrity 
of the vessel where it is penetrated by piping and 
wiring connections. Because of the remote 
possibility that a section of interior piping might 
be carried away in an accident and provide a 
potential path of leakage to the outer atmosphere, 
external piping generally ends in a closed vessel 
or tank. All non-operating lines are valved 
closed ; operating ingoing lines are provided 
with non-return valves, inside and outside ; 
and operating outgoing lines have automatic 
trip valve arranged to close on vapour container 
pressure rise unless such lines are otherwjse 
sealed from escape to atmosphere. 

The electrical penetrations consist of mineral- 
insulated cable in which the rock-hard insulation 
prevents vapour conduction between the wires 
and the other copper sheath ; while the 
copper sheath, in turn, is sealed by compression 
fittings to the conduit, which is welded to the 
vapour container shell. The space between the 
cable and conduit is finally filled with a castable 
plastic compound. The completed vapour 
container was given the A.S.M.E. Code test at 
125 per cent of working pressure, followed by 
three leakage detection tests, including a bubble 
test, a halogen tracer gas test with probing of all 
welded seams, and a leak rate evaluation. This 
final test is less sensitive than the bubble and 
tracer gas tests and atmospheric fluctuations 
make pressure and temperature measurements 
inaccurate. 

The vapour container will be continuously 
monitored to guard against gross leakage that 
might result from improperly closing and opening. 
A proposed system is to maintain the vessel at a 
slight pressure above atmospheric, adding make- 
up air over long periods from compressed air 
cylinders. The loss of weight of the cylinders 
would indicate the leakage. The long period over 
which measurement is made reduces the effect of 
atmospheric temperature and pressure changes. 


VESSEL AND SHIELDING 
The reactor vessel is a vertical cylinder with a 


permanently attached hemispherical bottom 
head and a removable, spherically dished, top 






Fig. 5—Completed vapour containment sphere comprising nuclear reactor plant 


head (Fig. 6). Primary coolant water enters the 
vessel through four inlet nozzles situated above 
the core, passes down through the reflector and 
thermal shield regions, up through the core, and 
leaves the vessel through four outlet nozzles 
located in the same horizontal plane as the inlet 
nozzles. All primary coolant nozzles are situated 
above the core to provide a container which can 
be readily filled with coolant to cover the core, if 
a rupture occurs in the primary system. A 
penetration of the reactor vessel itself was not 
considered to be feasible. Although this arrange- 
ment of nozzles gives a higher system pressure 
drop than with inlet nozzles at the bottom, the 
added safety features were considered to be more 
important. The inlet plenum is sealed from the 
outlet plenum by a tight fit between the reactor 
vessel and the lower core support barrel. This 
seal is effective at operating temperatures, 
because of the differential expansion between the 
Stainless steel barrel and the carbon steel vessel. 

A small flow of primary coolant passes from 
the inlet plenum up through holes in the flange 
on the lower core support barrel and holes in the 
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hold-down ring, down inside the guide tubes and 
mixes with the coolant, leaving the core. This 
flow maintains the head and vessel flanges at the 
same temperature and reduces the cooling 
requirements for the 24 control rod drive mech- 
anisms mounted on the closure head. With the 
exception of the thermal shield, all internals are 
supported by a ledge cut in the vessel flange and 
keyed to the vessel and head by four pins. All 
internals are held in place by the compression 
loading of the core hold-down ring by the closure 
head. 


The thermal shield is designed to reduce 
thermal stress in the vessel wall and fast neutron 
irradiation. The thermal stress is conservatively 
low as the shield thickness was chosen to reduce 
fast neutron irradiation to what is considered to 
be an acceptable level. There are, however, 
uncertainties in the calculation of the fast neutron 
flux and samples of the vessel material have been 
inserted in the reflector region so that during 
regular refuelling operations these samples can be 
removed for testing to determine if any shift in 
transition temperature has occurred. 


(To be continued) 


Continuously-Operating Optical Maser 


HE first continuously operating optical 

maser—a device potentially capable of carry- 
ing large numbers of telephone calls and tele- 
vision programmes—was demonstrated recently 
by the Bell Telephone Laboratories in New 
York. The new device operates on less power 
than an ordinary light bulb and continuously 
generates a coherent beam of infra-red light. 
This beam is several hundred thousand times 
narrower in frequency, or purer in colour, than 
any other coherent light source and promises 
to be one of the most efficient information carriers 
ever conceived. Even with existing communica- 
tion techniques, large amounts of information 
can be carried by the beam. With the improved 
techniques under investigation, its capacity 
could be increased many times. In addition, 
the new maser will provide a powerful tool for 
the study of the atom and its structure. 

The optical gas maser is an approach to light 
amplification entirely different from solid state 
masers and was the result of a ** planned scientific 
discovery.” It was invented by Dr. A. Javan, 
of Bell, in collaboration with W. R. Bennett, 
Jr., and Donald R. Herriott. The new maser 
uses a mixture of helium and neon gas to achieve 
continuous operation. 

The term “‘ maser ” is an acronym for “‘ micro- 
wave amplification by stimulated emission of 
radiation.” Basically, a maser is a highly effective 
device for amplifying electromagnetic waves, 
such as light and wireless signals. The light 
waves vibrate millions of times faster than the 
wireless waves. Because these “‘ optical” 
frequencies are so high, light beams should be 
capable of handling enormous amounts of infor- 
mation, such as telephone calls, television pro- 
grammes, or data messages, but the light must 
be coherent. It is the coherence of wireless 
waves, for example, that enables them to carry 
voice, music, television and other forms of 
intelligence efficiently. Ordinary light waves are 


highly incoherent and move like an unruly mob. 





The Bell Laboratories maser has already 
carried messages. On December 14, 1960, the 
scientists responsible for the maser’s develop- 
ment first succeeded in impressing a voice signal 
on the infra-red beam (Fig. 1). This beam was 
slightly under 4in wide. It is so directional that 
if aimed at a wall 1 mile away, it would show 
up as a spot of light only I1ft in diameter. With 
a suitable telescope used as an antenna, the spot 
would be only Ift wide even 100 miles away. 
The Bell organisation visualises the possibility 
of using the gas maser for communications 
through outer space, between air and space 
craft and, on the ground, through long pipes. 

The principles of optical masers were des- 
cribed by A. L. Schawlow of the Bell Laboratories 
and Professor C. H. Townes of Columbia Univer- 
sity as early as 1958. During the year 1960, the 
Bell Laboratories and a number of other research 
organisations introduced optical masers made 
of crystalline solids. All of these, however, are 
so far capable of only pulse-type operation at 
huge expenditures of power. They are some- 
times called “ brute force masers.” In contrast 
to all the intermittent or “ pulsed” optical 
masers announced heretofore, the new system 
takes a radically different approach, using a 
gaseous discharge to achieve continuous opera- 
tion. Also, instead of being excited by a high 
powered flash of light, the gaseous optical maser 
receives its energy from an electrical discharge 
of very low power. The coherent beam of 
radiation lies in the infra-red portion of the 
spectrum, and is thus invisible except through a 
““sniperscope”’ or similar converter. The 
spectral line width of the output beam is a 
hundred thousand times narrower than that 
from other coherent light sources. This property 
has permitted the observation for the first time 
of difference-signals at radio frequencies between 
two optical lines. 

The basic physical principles of gaseous 
optical masers are considerably more “ sophis- 
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Fig. 2 (Above}—Design of new continuously 
developed at the Bell Laboratories 
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ticated”” than those which apply to the solid 
state optical masers. The ruby optical 
depends for operation on an external bright ligh 
to “pump ” the chromium atoms in its ; 
structure into an excited upper energy level 
These excited atoms then emit their energy as 
coherent light. The gas maser (Fig. 2) Uses a 
mixture of helium and neon gases through which 
an electrical discharge flows, in the same way ag 
in a conventional neon tube. The energy from 
the internal discharge excites the helium atoms 
to a very high upper “ metastable” 
level, from which they normally would not Tadiate 
energy. 

The neon atoms in the mixture collide with 
the excited helium atoms, and the energy is 
transferred to them through the collision 
process. The neon atoms themselves then can 
be stimulated to radiate their energy on demand 
in a continuous stream. The beam is reflected 
back and forth through the length of the gas. 
filled tube by semi-reflecting end plates, growing 
in intensity with each trip. Some of the beam 
is transmitted through the plates, and forms a 
very narrow beam of coherent infra-red output, 

During this stimulated radiation of energy, 
some of the neon atoms also drop into still lower 
energy levels, spontaneously emitting the reddish- 
yellow light typically associated with normal 
neon tubes. The power required to excite the 
maser action is in the tens-of-watt range. The 
output power is in the 1/100W range. At this 
level of operation, the tube is so cool that it can 
be held in the hand without discomfort. The 
level of operation can be increased by using 
large diameter tubes. 

Since the neon atoms can radiate energy from 
almost any one of four upper energy levels to 
one of ten intermediate levels, up to thirty discrete 
frequencies can be emitted by the maser, depend- 
ing on the specific mode of operation. The 
range of possible wavelengths lies between 
9000 A and 17,000 A. The present laboratory 
models have operated at five different wave- 
lengths between 11,000 A and 12,000A. The 
output line width is far sharper than that of ruby 
masers. The light emitted by the ruby devices 
is about sixty times narrower than the normal 
fluorescence of ruby. Normal fluorescence from 
the helium-neon mixture is already as narrow as 
that, and maser action narrows the beams more 
than one hundred thousand times more. 

Other gas mixtures are expected to produce 
different output frequencies with comparable 
success to that of the helium-neon mixture. 
The gaseous optical maser should provide 
industry with an immensely useful tool. The 
narrowness of the line will afford an accuracy 
hitherto unattainable in spectroscopic work at 
these frequencies. Another possible application 
of the device is the measurement of distances of 
many miles with extreme accuracy. 
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Fig. 1 (Left)—Telephone conversation being impressed on a coherent beam 
of infra-red light generated by a continuously operated optical gas maser 
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BRITISH PATENT SPECIFICATIONS 


The dates printed are ( 


those of application and publication on completion. 


Copies of specifications may be obtained at the Patent Office Sales Branch, Sout ip 


be Ruildi 
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FURNACES 
1959.—OpEN-HEARTH Fur- 


| February 20 ; 
eon, United Steel Companies, Ltd., 17, 
Westbourne Road, Sheffield, 10, Yorkshire. 


(Inventor: Albert Jackson.) 

in a reversible open-hearth furnace used for the 
cture of steel it is common practice to interpose 
a slag pocket between each gas offtake and the 
corresponding regenerator to trap as much as possible 
of the slag and dust carried away from the hearth by 
the waste gases. The operation of cleaning these 
slag pockets from time to time usually takes longer 
than most other repairs when a furnace is taken out of 
service for cleaning and general repair. The inven- 
tion provides two fixed slag pockets at each end of a 
furnace, together with means by which they can 
alternately be connected to the offtake at that end. 
Thus, while one is being cleaned the other can be 
brought into operation to reduce the time which the 
furnace must be taken off charge. A regenerator does 
not normally need to be cleaned and serviced as often 
. a slag pocket, but the full advantages of the use 
of twoslag pockets are obtained only when, according 
to this invention, two regenerators are provided at 
each end of the furnace, each connected to one of the 
slag pockets. Each regenerator may thus be cleaned out 
during a period when the corresponding slag pocket 
is being cleaned out. The gas offtake, including the 
waste gas port, normally leads to a downtake. In the 
invention it is preferred to make the downtake as a 
separate movable unit by which the offtake can be 
connected to either slag pocket.—April 12, 1961. 
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ELECTRICAL ENGiNEERING 


964,052. April 22, 1958.—ELecTRICAL SWITCHEs, 
Associated Electrical Industries, Ltd., 33, Gros- 
venor Place, London, S.W.1.  (nventors : 
James Sherlock, Noel Edward Dines and Fred 
Redfern.) 

This invention relates to electrical on/off switches 
and has particular application to limit switches 
such as are used to limit movement in machine tools, 
lifts, cranes and the like. It is an object of the in- 
vention to provide a switch which functions without 
mechanical contacts in the electrical circuit. Two 
arrangements of the invention are shown in the draw- 
ings. In the upper drawing there is shown a toroidal 
core A wound with a coil B. The material of coil A 
has a low coercive force and may be constructed of 
material such as HCR which by design allows only a 
small magnetising current to flow through coil B 
when connected to a suitable a.c. supply. When 
a permanent magnet C is placed with its axis of 
magnetisation across a diameter of the core the core 
can be completely saturated and the impedance of 
coil is then reduced to an extremely low value. The 
current flow through the coil is then limited only by 
its resistance. The efficiency of this arrangement can 
be improved by the provision of soft iron pole- 





pieces on the core and magnet, and a fixed soft iron 
keeper plate M positioned near to the core. Although 
in the * off” position the magnet is still quite near 
the core, due to the presence of the keeper plate the 
core will be unaffected by the stray magnetic field. 
The latter arrangement is shown applied to a snap 
action switch in the lower drawing. In this arrange- 
ment magnet C is secured to a spindle J which extends 
through the core and an aperture in a non-magnetic 
back plate, and terminates in a stop K. The other 


end of the spindle is terminated by a push button L 
and _rovement of the spindle causes magnet C to 
move between a fixed keeper plate M and pole- 
pieces D and Eon the core. When the magnet, having 
pole-pieces F and G, is in juxtaposition with pole- 
pieces D and E coil B is saturated and the switch is 
on, while when the magnet is in juxtaposition with 
keeper plate M the coil is unsaturated and the switch 
is off.—March 29, 1961. 


864,263. November 15, 1957.—TRANsiIsToR CiRCUIT 
ARRANGEMENTS, Philips Electrical Industries, 
Ltd., Spencer House, South Place, Finsbury, 
London, E.C.2. 

It has been found that in the conductive condition 
of a transistor operated as an electronic switch, a 
relatively large quantity of free charge carriers can 
be present in the base-zone. When the transistor is 
restored to its non-conductive condition, these 
free charge carriers cause a current to persist for 
some time in the collector output circuit, and this 
reduces the switching speed. This invention pro- 
vided a circuit arrangement for suppressing the free 
charge carriers content in a photo-transistor operated 
as a light sensitive electronic switch. As seen in the 
drawing, a transistor A, which here is assumed to be a 
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p-n-p transistor, is controlled by a positive emitter 
switching current set up by a source of light B, so 
that the transistor becomes so highly conductive 
that this current reaches the load C in the collector 
circuit of the transistor through its emitter-collector 
path without appreciable voltage drop. Any excess 
of free charge carriers injected into the base-zone of 
the transistor, which would cause the collector-base 
voltage to correspond to the forward direction of the 
collector-base junction, is made to flow away by 
means of a rectifier D having a small free charge 
carrier content, which is directly connected in parallel 
with this junction. A base resistor E may serve to 
limit the base current.—March 29, 1961. 


TELECOMMUNICATIONS 


863,668. September 24, 1958.—RapI0o CoMMUNICA- 
TION Systems, The General Electric Company, 
Ltd., Magnet House, Kingsway, London, 
W.C.2. (Inventor: Luis Charles Stenning.) 

Hitherto it has been usual in radio receiving 
apparatus for radio communication systems to 
demodulate a double sideband signal carrying 
audio intelligence as amplitude modulation by 
heterodyning it with a carrier oscillation which may 
either be a component of the received signal together 
with the two sidebands, or be locally generated. 

The signal obtained by heterodyning in this manner 

contains two components which are derived from 

the two sidebands respectively and each of these 
components contains the desired modulation in- 
telligence. It is found, however, that under condi- 
tions of selective fading, the two sidebands may be 
subjected ‘to different and varying phase-shifts during 
transmission. Accordingly the two components of 
the output signal derived from the two sidebands do 
not necessarily reinforce one another and in the 
extreme case, may cancel out so as to give no useful 
output signal. One object of the present invention is 
to provide a radio communication system which 
gives a better performance under conditions of 
selective fading than previously known apparatus. 

A system according to the invention comprises 

means to transmit a double sideband signal carrying 

audio intelligence as amplitude modulation, this 
intelligence being the same for both sidebands, and 

a superheterodyne receiver arranged to demodulate 

separately the two sidebands and derive two audio- 

frequency signals which are fed respectively to the 
two ear-pieces of an operator’s headset. The inven- 
tion utilises the known effect of binaural hearing 
whereby the operator is able to hear the modulation 
intelligence better under conditions of selective 
fading than would be the case if the two signals 
were to be added together (as effectively happens in 


the arrangement discussed above) before being 
supplied to the headset. The signal may include a 
carrier component, or it may be a suppressed carrier 
signal. In order, however, to obtain maximum 
advantage it is desirable that the oscillation with 
which each sideband is heterodyned to derive the 
two signals is supplied by a local generator. The 
modulation intelligence may be a speech signal. 
Alternatively if the radio communication system is 
for use in telegraphy, the modulation intelligence 
may consist of an interrupted audio tone, the result- 
ing dots and dashes being heard by the operator. 
March 22, 1961. 


ENGINES 
865,551. October 7, 1959.—FrRee-Piston ENGINES, 
Rolls-Royce, Ltd., Nightingale Road, Derby. 
(Inventor : Arthur Alexander Rubbra.) 

One of the problems which arises in the operation 
of free-piston engines is that of economic cooling 
of the cylinder walls and an object of this invention 
is to provide an improved cylinder wall cooling 
arrangement. The free-piston engine shown in the 
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drawing consists of a cylinder A in which the main 
engine pistons B and C are reciprocable. Attached 
to the main engine pistons are respective bounce 
pistons D and E which operate in cylinders F and G 
respectively. The outer portions of the cylinders 
F and G act as bounce cylinders and the inner portions 
act as cylinders for the compression of scavenge air. 
The scavenge air is taken in through one-way valves 
H, H, and is then compressed and passed through 
further one-way valves J, J, into scavenge air chamber 
K. Ports are provided for the flow of scavenge air 
into the main cylinder and there are also exhaust 
ports in the main cylinder wall. The main feature 
of this invention lies in the arrangement of the 
cooling of the cylinder wall A. This wall is provided 
with fins Z and enclosed in a casing N. Small orifices 
allow a proportion of the scavenge air to be tapped 
off and to pass into the space between the casing 
and the cylinder wall. This scavenge air passes 
longitudinally through the fins and out through 
further small orifices into the exhaust port where the 
heated cooling air joins the main exhaust flow and 
passes into manifold M, and thence into a pipe 
which conveys the exhaust gases and the heated 
cooling air to a turbine which is driven by gaseous 
output of the free-piston engine in the normal manner. 
If desired the air could be led from scavenge air 
chamber K via a heat exchanger into the space 
within the casing N, if the temperature of the scavenge 
air is too high for efficient cooling. By use of this 
invention cooling of the cylinder wall is achieved 
without any additional pump for the coolant and the 
heat taken up by the coolant is made use of by 
adding it to the exhaust gas stream.—April 19, 1961. 


ELECTRIC LIGHTING 


863,643. April 22, 1958.—Soprum Vapour ELECTRIC 
DISCHARGE LAmpPs, The General Electric Com- 
pany, Ltd., Magnet Housé, Kingsway, London, 
W.C.2. (Inventors: Sydney Alfred Richard 
Rigden and Philip Rodney French.) 

Hitherto in sodium discharge lamps the discharge 
envelope has usually been formed in the shape of the 
letter “* U ” having two parallel straight limbs joined 
by a short curved portion, and the object of the 
present invention is to provide a sodium vapour 
electric discharge lamp having an alternative form of 
discharge envelope which has particular advantages. 
According to the invention in a sodium vapour 
electric discharge lamp the discharge envelope has, 
over at least the greater part of its overall length, 
substantially the form of a helically-coiled tube in- 
cluding at least two complete turns, said overall 
length being greater than the overall width of the 
discharge envelope. The discharge envelope may be 
formed so that the helix is a single-start helix or a 
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two-start helix. Usually the discharge envelope tube 
will be of nominally circular cross section at right 
angles to the tube axis, although a discharge envelope 
tube of somewhat oval cross section may be pre- 
ferable in some cases. It has been found that visible 
light emitted inwards from the discharge envelope 
in the operation of a lamp in accordance with the 
invention is not blocked to any great extent by the 
regions of the envelope opposite, and it is thought 
that this may possibly be due to sodium vapour being 
less absorbent to these radiations when it is in the 
ionised state than it is in the unionised condition. 
In view of this, and also because of the mutual 
heating effect of adjacent turns of the helical dis- 
charge envelope resuiting in a reduction in the heat 
losses from the envelope, surprisingly high luminous 
efficiencies can be obtained with a lamp in accordance 
with the invention. In particular by employing a 
suitably close spacing between adjacent turns of the 
helix a lamp in accordance with the invention in which 
the discharge envelope is sealed into a single-walled 
outer jacket can, without the use of a heat-con- 
serving sleeve interposed between the envelope and 
the jacket, be constructed to operate at efficiencies 
comparable with those of known sodium lamps 
which are in common use at the present time. 
Furthermore, by close spacing between adjacent 
turns of the helical envelope the discharge envelope 
of a lamp in accordance with the invention can be 
arranged to fit within an outer jacket of the same 
dimensions as one designed for use with a lamp of 
relatively lower wattage and having a discharge 
envelope of the conventional ““U *’-shape. Discharge 
envelopes of lamps in accordance with the inven- 
tion having a nominal wattage of the order of 230W 
can readily be designed to fit within jackets of the 
same dimensions as those employed with the present 
140W lamps.—March 22, 1961 


POWER TRANSMISSION 


865,484. December 17, 1958.—FLExIBLE COUPLINGS 
FOR REVOLVING PARTS AND SHAFTS, Maschinen- 
fabrik Stromag G.m.b.H., Unna Westphalia, 
Germany. (Jnventors: Karl Schlotmann and 
Claus Nitsche.) 

This invention relates to flexible couplings for 
revolving parts and shafts having an intermediate 
tubular rubber ring clamped between the parts to be 
coupled. According to the invention it has been 
found that the strength and the working life of the 
intermediate resilient tubular ring of rubber under 
static and fluctuating load is considerably increased, 
without reducing its oscillation damping properties, 
if the hollow interior of the ring is filled with a rubber 
softer than that used for the ring. The coupling 
consists of hubs mounted one on each shaft. An 
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annular tubular ring A of oval cross section is clamped 
as a resilient intermediate member between the 
flanges. Provided in this ring are two clamping rings 
B and C which have threaded holes corresponding 
to fixing bolt holes in the hubs. The interior of the 
tubular ring A is filled with a resilient rubber softer 
than the material from which the ring is made.— 
April 19, 1961. 


Catalogues and Brochures 


JOHN AND E. SturGe, Ltd., Wheeleys Road, Birmingham, 15 

Technical bulletin No. 5 ** Caloxol as a Rubber Desiccant.” 

Tuos. W. Warp, Ltd., Albion Works, Sheffield.—Publication 
describing the services of the company’s industrial plant depart- 
ment 

Stuart Davies, Ltd., P.O. Box No. 21, Stonebridge Highway, 
Willenhall, Coventry.—lIllustrated catalogue of “ Red Ring ” 
air equipment. 

LopGe Ptiuas, Ltd., Rugby. 
technical information and data on 
ceramic material 

METALECTRIC 
40, Staffs.—Bulletin No. 
all Industries.” 

G.W.B. Furnaces, Ltd., P.O. Box 4, Dibdale Works, Dudley, 
Worcs.——Illustrated brochure describing G.W.B.-Lectromelt 
electric melting furnaces. The furnaces dealt with are available 
in capacities from 200 lb to 200 tons and include submerged 
arc types. Technical details of the range are given, and charging, 
Electrode contro] and installation arrangements are described. 


Illustrated brochure containing 
“ Sintox ” high-alumina 


Furnaces, Ltd., Cornwall Road, Smethwick, 
M.1 entitled “‘ Electric Furnaces for 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting 
is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Tues., Wed. and Thurs., May 16, 17 and 18.—1961 Examination 
for the A.S.E.E. Diploma at various London and Provincial 
centres ; the subjects for the examination are “ Electrical 
Installation Practice " and “ Electrical Maintenance.” 

Wed., May 17.—W. LONDON BRANCH : Visit to Synchronome, 
Ltd., 2.30 p.m. 
ri. to Sun., May 19 to 21. 
Brighton. 


-Annual Conference, Grand Hotel, 


BIRMINGHAM SCIENCE MUSEUM 
Sun., May 14.—Newhall Street, Birmingham, Traction Engine 
Rally, 12 noon to 5 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 

Tues., May 16.—SOUTHERN SECTION : Technical College, Farn- 
borough, Annual General Meeting, and “ Electronic Tech- 
niques in the Measurement of Acoustic Noise,” K. R. 
McLachlan, 7 p.m. 

Wed., May 17.—-TELEVisiON Group : London School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1, Discussion on “ Television Wireless Distribution,” 
6 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 
Tues., May 16.—The Brymay Clubhouse, Old Ford Road, Bow, 
E.3, Discussion on “ Modernisation of Industrial Boiler 
Plants,”’ opened by W. Short, 4 p.m. 


INSTITUTE OF FUEL 
Mon. to Fri., May 15 to 19.—-Bournemouth, A Summer Meeting 
and Conference on “* Waste Heat Recovery from Industria 
Furnaces.” 


INSTITUTE OF MATERIALS HANDLING 
To-day, May 12.—Prince of Wales Hotel, Southp rt, 
International Conference. 


INSTITUTE OF NAVIGATION 
To-day. May 12.—-Royal Geographical Society, 1, Kensington 
Gore, London, S.W.7, “* Airborne Weather Radar,” 
Alabaster and P. L. Stride, 5.15 p.m 


INSTITUTE OF PETROLEUM 
Wed. to Fri., May 17 to 19.—-Hotel Metropole, Brighton, Sym- 
posium on “ Engine Testing of Crankcase Lubricating Oils,” 
9.30 a.m. each day. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 
To-day, May 12.—-SoutH WALES CENTRE : South Wales Institute 
of Engineers, Park Place, Cardiff, ** The History and Develop- 
ment of Octane Motor Spirit,”’ J. C. Street, 7.15 p.m 
INSTITUTE OF CHEMICAL ENGINEERS 


May 30._-Royal Commonwealth Society, Craven Street, 
; on Biochemical Engineering, 


Second 


Tues., 
London, W.C.2, Symposium 
2.30 p.m 


INSTITUTION OF CIVIL ENGINEERS 
Tues., May 16.—Great George Street, Westminster, London, 
S.W.1, “ St. Lawrence Power Project— Hydraulic Features,” 
O. Holden, 5.30 p.m. 
Tues., May 30.—UNwin Memoria Lecture: Great George 
Street, Westminster, London, S.W.1, “ The Work of the 
Institution’s Research Committee,”’ J. F. Baker, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 

To-day, May 12.—-EDUCATION Discussion CirRcLe : Savoy Place, 
London, W.C.2, Discussion on “ The Place of Transistors in 
National Certificate Courses,” opened by B. F. Gray and 
W. B. K. Ellis, 6 p.m. ¥ NortH SCOTLAND Sus-CEntTRrE : 
Robert Gordon's Technical Aberdeen, Annual 
General Meeting, 7.30 p.m. 

Mon., May 15.—-ELECTRONICS AND COMMUNICATIONS SECTION : 
Savoy Place, London, W.C.2, * Circuits for the Banana Tube 
Colour Television Display System,’ K. G. Freeman ; ** Mech- 
anical and Manufacturing Aspects of the Banana Tube Colour 
Television Display System,” H. Howden ; “ Appraisal of the 
Banana Tube Colour Television Display System,” K. G. Free- 
man, and B. R. Overton ; “ The Banana Tube Display System 

-A New Approach to the Display of Colour Television Pic- 
tures,” P. Schagen ; “* Colorimetry of the Banana Tube Colour 
Television Display System,” R. N. Jackson, and “ The Banana 
Tube,” B. A. Eastwell and P. Schagen, 5.30 p.m. % LONDON 
GRADUATE AND STUDENT SECTION: Savoy Place, London, 
W.C.2, Annual General Meeting, and “ The Experimental 
Investigation of Space,” P. J. Bowen, 6.30 p.m 

Tues., May 16.—SoutuH East SCOTLAND Sus-Centre : Carlton 
Hotel, Edinburgh, Annual General Meeting followed by 
Centre Meeting, “ Electrical Supply in India and its Future,” 
M. Datta, 7 p.m 

May 17.—-ELECTRONICS AND COMMUNICATIONS SECTION : 
Place, London, W.C.2, “ Air Traffic Control,” E. 
Eastwood and B. J. O'Kane, 5.30 p.m. y% SOUTH WESTERN 
Susp-Centre : S.W.E.B., Electric Hall, Torquay, Film Meeting, 
* The Severn Crossing,”’ “*275kV Supergrid Construction,” 
“Hinkley Point Nuclear Power Station,” 3 p.m. 

Thurs., May 18.—-Savoy Place, London, W.C.2, Annual General 
Meeting, 5.30 p.m., “ Experimental Investigation of Space,” 
J. A. Ratcliffe, 6.30 p.m. 

Thurs., May 25.—-UTILISATION SECTION : Savoy Place, London, 
W.C.2, Annual Lecture on “ Electric Traction,” J. A. Broughall, 
5.30 p.m 


INSTITUTION OF LOCOMOTIVE ENGINEERS 
To-day, May 12.—-GOLDEN JUBILEE CELEBRATIONS : Exhibition of 
Locomotives at Marylebone Goods Yard, London, N.W.1, 
morning ; Dinner, Dorchester Hotel, 7.15 p.m. ¥& Institution 
of Mechanical Engineers, 1, Birdcage Walk, Westminster, 
London, S.W.1, Sir Seymour Biscoe Tritton Lecture, Sir Brian 
Robertson, Bt., 5.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 

Sat., May 13.—SOUTHERN GRADUATES’ BRANCH : Visit to the 
Atomic Energy Establishment, Winfrith, 2 p.m 

Thurs., May 18.—LONDON GRADUATES’ SECTION : 1, Birdcage 
Walk, London, S.W.1, Annual General Meeting, “* The Start- 
ing of Gas Turbine Engines,” G. C. Price, 6.30 p.m. 

Fri. and Sat., May 19 and 20.—NORTHERN IRELAND GRADUATES’ 
SECTION : Two-day visit to industries in the Dublin area. 


INSTITUTION OF PLANT ENGINEERS 
Wed., May 17.—Kent BRANCH: King’s Head Hotel, High 
Street, Rochester, *‘ Electrical Regulations and Precautions,” 
G. T. Fisher, 7 p.m 
Thurs., May 18._-BLACKBURN BRANCH : 
“ Electronics,” J. Siddon, 7.30 p.m. 
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Tues., May 23.—-SOUTH WALES BRANCH : South W; 
of Engineers, Park Place, Cardiff, ‘The Measy 
Analysis of Noise in Factories,” G. Berry, 7 30 

Thurs., May 25.—-MERSEYSIDE AND NortH Watney “3 
The Blossoms, Chester, “* Men, Method and Material... 
order,” K. S. London, 7.15 p.m. ’ 

Sat., May 27.—BiRMINGHAM BRANCH : Imperial a 
Street, Birmingham, “* Acoustics,” E. G. | wing, 7.30 Dam, 


INSTITUTION OF PRODUCTION ENGI F 
Wed., May 17.—-LONDON-BRIGHTON Group : 
King’s Road, Brighton, “* Cost Accounting’s Cooma 
Production Efficiency,” S. C. Comber and R. E. Turner, 
ROYAL AERONAUTICAL Society 
Thurs., May 18.—ASTRONAUTICS AND GuIDED FuGur 


4, Hamilton Place, London, W.1, “ The Agena’ 
and the * Discoverer’ Programme,” R. Shelt, 6 p.m, P 
t¥,, 


ROYAL SOCIETY OF ARTS 
Wed., May 17.—-Joint Meeting with The Chadwick Trust, 
Adam Street, Adelphi, London, W.C.2, “‘ Human P 
Economic Growth in the Developing C i 
lonides, 2.30 p.m — 
SOCIETE DES INGENIEURS CIVILS DE 
To-day, May 12.—BritisH SECTION : Institution of Sp, 
Engineers, 11, Upper Belgrave Street, London, S.WL 
meeting with the Institution of Highway Engineers," 
Suspension Bridge at Tancarville,” M. Marcel Huet, $.39 
SOCIETY OF INSTRUMENT TECHNOLOGY 
Tues., May 23.—-Manson House, 26, Portland Place, 
W.1, Annual General Meeting, 6 p.m., Presidential 
7 p.m. ™ 
SOUTH WALES INSTITUTE OF ENGINEERS ‘ 
Thurs., May 18.—Park Place, Cardiff, “ Cable Belts 
ground in Coal Mines,”’ Lister Walker and A, E. 
6 p.m. 
TIMBER DEVELOPMENT ASSOCIATION 
Wed., May 24.—Dorchester Hotel, London, W.1, AnnualG 
Meeting, 11 a.m., followed by the annual luncheon. 
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4 Summer School in Health Physics (Radiation 
DEPARTMENT OF CHEMICAL ENGINEERING AND CHEMICAE: 
TECHNOLOGY, Imperial College, South Kensington, Le 
S.W.7. The course, which runs from July 3 to July 14, is desi 
to provide basic information on principles, but will incase 
detailed lectures on certain topics which are essential to 
understanding of the subject. It is suitable for graduates 
science or medicine and should be of interest to radi 
protection officers in the universities or in industry, m 
officers of health, factory inspectors and others cono 
with radiation protection. The syllabus will include lec 
on basic physics, biological effects of radiation, genetics 
external radiation hazard, hazards from bone-seeking 
topes, measurement of the radioactivity of the body, 
chemical laboratory design and management, natural act 
of food and water, waste disposal and legal aspects. Prag 
work with radioactive materials, and visits to other ; 
ments, will form part of the course. Fee £26 5s. 

Control Engineering. DrrarRTMENT OF MECHANICAL ENGD 
ING, Nottingham and District Technical College, Bu 
Street, Nottingham. A one-week post-graduate course to & 
held from Monday, May 29 to Friday, June 2. The counsit 
designed to present the fundamentals of control engine 
in such a manner that engineers who are not at present act 
engaged in control engineering will be able to obtain an insi 
into the nature and solution of the problems involved in 4 
branch of engineering. The course will also be of value toy 
those already working in this field, for in addition to ; 
presentation of fundamental concepts there will be also @) 
number of specialist lectures and an exhibition of contri) 
equipment. The course is intended for engineers possessing | 
a degree or equivalent qualification. Fee £3 3s. 

Post-Graduate Course in Engineering Production. THE UNIVER | 
sity OF BIRMINGHAM, Edgbaston, Birmingham, 15. R 
primary object of this post-graduate course of studies, which | 
occupies one academic year, is to provide advanced education | 
and training for production engineering and management 
positions in industry. Graduates of Birmingham and other) 
Universities, with degrees in science subjects and with satie 
factory industrial experience, and other students with equivalent 
qualifications, are eligible for admission. A systematic cour’ | 
of studies on the principles of Engineering production and oa 
industrial management subjects is provided together with 
suitable practical work in the form of special research projects 
and case studies in industry. Application for admission t 
the course commencing each October should be made to the 
Registrar not later than July 30. Fee £95 

Post-Graduate Course in Operational Research and Allied Studies. 
THE UNIVERSITY OF BIRMINGHAM, Edgbaston, Birmingham, 15, 
The object of this post-graduate course of studies, i 
occupies one academic year, is to provide advanced education 
and training for graduates who intend to take up careers m 
operational research in industry. Graduates of Birmingham 
and other Universities with first or second class honours 
degrees in science, mathematics or economics (with statistics) 
and some industrial experience are eligible for admission, 
A systematic course of studies is offered, leading to examina- 
tions in six subjects. In addition, each student is required to 
undertake an investigation of a practical industrial problem 
and to submit a report for examination. Application for 
admission to the course commencing each October should be 
made to the Registrar not later than July 30. Fee £95. 

Welding Technology. THE COLLEGE OF AERONAUTICS, Cranfield, 
Bletchley, Bucks. A one-year post-graduate course whi 
will take place during the Autumn, Spring and Summer 
terms of the academic year 1961-62. Autumn term com 
mences on October 9. The purpose of the course, which has 
been sponsored by the Institute of Welding and the British 
Welding Research Association, is to provide students of 
graduate status in either metallurgy or engineering with a 
specialised training to fit them for posts in the design, develop- 
ment and production departments of the many industries 
where welding is now vital. A range of subjects will be covered 
with a particular concentration on the special metallurgical 
consideration inherent in welding; the welding processes, 
their characteristics and fields of application, and, design for 
welding and the essential production techniques. Fees, 
British students £75 ; Commonwealth students £250 ; foreign 
students £350. Residence £126 10s. 

Combustion Engineering. PRESTATYN HOLIDAY CAMP. A 
residential refresher course for works and plant engineers, t0 
be held from Monday, May 29 to Saturday, June 3. 
aim of the course is to provide engineers concerned with the 
burning of substantial tonnages of solid, liquid and ga 
fuels on boilers and furnaces with an integrated series of 
lectures which will not only examine and review existing 
practice, but will also introduce and consider the latest develop- 
ments in the field of combustion. Starting with a study 
available fuels, the syllabus will include the principles of com- 

bustion for all types of boiler and furnace plant wit the 

various auxiliaries and ancillary items of equipment, instru 
mentation and automatic control. Fee £12 12s. 
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